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8 MAY 1968 

MILITARY STANDARD 

SAMPLING PROCEDURES AND TABLES 
FOR INSPECTION BY VARIABLES 
FOR PERCENT DEFECTIVE 

TO ALL HOLDERS OF MIL-STD-414: 

1. The following changes shall be made in pen and ink: 

a. page 98, Example D-M- under Example line 8: change "65,500" 
to "60,500" 

b. page 98, Example D-M- under Example line 9: change "68,000 to 
"63,000" 

2. Add "FSC MISC" on bottom of cover sheet. 

3. Retain this notice and insert before the table of contents, 

4. Holders of MIL-STD-41M- will verify that changes indicated 
above have been entered. This notice will be retained as a 
check sheet. This issuance is a separate publication. Each 
notice is to be retained by stacking points until the Military 
Standard is completely revised or cancelled. 
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INTRODUCTION 



This Standard was prepared to meet a growing need for the use of standard 
sampling plans for inspection by variables in Government procurement, supply 
and storage, and maintenance inspection operations. The variables sampling 
plans apply to a single quality characteristic which can be measured on a contin- 
uous scale, and for which quality is expressed in terms of percent defective. The 
theory underlying the development of the variables sampling plans, including the 
operating characteristic curves, assumes that measurements of the quality char- 
acteristic are independent, identically distributed normal random variables. 

In comparison with attributes sampling plans, variables sampling plans 
have the advantage of usually resulting in considerable savings in sample size 
for comparable assurance as to the correctness of decisions in judging a single 
quality characteristic, or for the same sample size, greater assurance is ob- 
tained using variables plans. Attributes sampling plans have the advantage of 
greater simplicity, of being applicable to either single or multiple quality char- 
acteristics, and of requiring no knowledge about the distribution of the continuous 
measurements of any of the quality characteristics. 

It is important to note that variables sampling plans are not to be used 
indiscriminately, simply because it is possible to obtain variables measurement 
data. In considering applications where the normality or independence assump- 
tions may be questioned, the user is advised to consult his technical agency to 
determine the feasibility of application. 

This Standard is divided into four sections. Section A describes general 
procedures of the sampling plans. Sections B and C describe specific procedures 
and applications of the sampling plans when variability is unknown. In Section B 
the estimate of lot standard deviation is used as the basis for an estimate of the 
unknown variability, and in Section C the average range of the sample is used. 
Section D describes the plans when variability is known. 

Each of Sections B, C, and D is divided into three parts: (I) Sampling Plans 
for the Single Specification Limit Case, (II) Sampling Plans for the Double Spec- 
ification Limit Case, and (III) Procedures for Estimation of Process Average and 
Criteria for Tightened and Reduced Inspection. For the single specification 
limit case, the acceptability criterion is given in two forms: Form 1 and Form 2. 
Either of the forms may be used, since they are identical as to sample size and 
decision for lot acceptability or rejectability. In deciding whether to use Form I 
or Form 2, the following points should be borne in mind. Form 1 provides the lot 
acceptability criterion without estimating lot percent defective. The Form 2 lot 
acceptability criterion requires estimates of lot percent defective. These esti- 
mates also are required for estimation of the process average. 

Operating Characteristic Curves in Table A- 3 show the relationship between 
quality and percent of lots expected to be acceptable for the quality characteristic 
inspected. As stated, these Operating Characteristic Curves are based on the 
assumption that measurements are selected at random from a normal distribution. 

The corresponding sampling plans in Sections B, C, and D were matched 
as closely as possible under a system of fixed sample size with respect to their 
Operating Characteristic Curves. Operating Characteristic Curves in Table A- 3 
have been computed for the sampling plan$ based on the estimate of lot standard 
deviation of unknown variability. They are equally applicable for sampling plans 
based on the average range of the sample of unknown variability and those based 
on known variability. 

Certain characteristics concerning the sampling plans in Sections B and C 
and those in Section D should be noted. Plans based on the estimate oi unknown 
variability require fewer sample units for comparable assurance when the esti- 
mate of lot standard deviation is used than when the average range of the sample 
is used; on the other hand, plans using the average range of the sample require 

vii 
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simpler computations. Plans using known variability require considerably fewer 
sample units for comparable assurance than either of the plans when variability 
is unknown; however, the requirement of known variability is a stringent one. 
The user is advised to consult his technical agency before applying sampling 
plans using known variability. 

Table B- 8 provides values of the factor F to compute the maximum standard 
deviation MSD. The MSD serves as a guide for the magnitude of the estimate of 
lot standard deviation when using plans for the double specification limit case, 
based on the estimate of lot standard deviation of unknown variability. Similarly 
Table C- 8 provides values of the factor f to compute the maximum average range 
MAR. The MAR serves as a guide for the magnitude of the average range of the 
sample when using plans for the double specification limit case, based on the 
average range of the sample of unknown variability. The estimate of lot standard 
deviation or average range of the sample, if it is less than the MSD or MAR,„re- 
spectively, helps to insure, but does not guarantee, lot acceptability. 

All symbols and their definitions are given in the appendix to Part III of the 
applicable section. An illustration of the computations and procedures used in 
the sampling plans is given in the examples of Parts I and II of the applicable 
section. The computations involve simple arithmetic operations such as addition, 
subtraction, multiplication, and division of numbers, or at most, the taking of a 
square root of a number. The user should become familiar with the general pro- 
cedures of Section A, and refer to the applicable section for detailed instructions 
regarding specific procedures, computations, and tables for the sampling plans. 
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Al. SCOPE 

A 1.1 Purpose . This Standard establishes 
sampling plans and procedures for inspec- 
tion by variables for use in Government 
procurement, supply and storage, and main- 
tenance inspection operations. When appli- 
cable this Standard shall be referenced in 
the specification, contract, or inspection in- 
structions, and the provisions set forth 
herein shall govern. 

A1.2 Inspection . Inspection is the process 
of measuring, examining, testing, gaging, or 
otherwise comparing the "unit of product" 
(See A1.4)with the applicable requirements. 

A1.3 Inspection by Variables. Inspection by 
variables is inspection wherein a specified 
quality characteristic (See A1.5) on a unit 
of product is measured on a continuous 
scale, such as pounds, inches, feet per sec- 
ond, etc., and a measurement is recorded. 

A1.4 Unit of Product . The unit of product 
is the entity of product inspected in order 
to determine its measurable quality char- 
acteristic. This may be a single article, a 
pair, a set, a component of an end product, 
or the end product itself. The unit of prod- 
uct may or may not be the same as the unit 
of purchase, supply, production, or 
shipment. 

A 1.5 Quality Characteristic . The quality 
characteristic for variables inspection is 
that characteristic of a unit of product that 
is actually measured, to determine confor- 
mance with a given requirement. 

A 1.6 Specification Limits . The specifica- 
tion limit(s) Is the requirement that a 
quality characteristic should meet. This 
requirement may be expressed as an upper 
specification limit; or a lower specification 
limit, called herein a single specification 
limit; or both upper and lower specification 
limits, called herein a double specification 
limit. 

A1.7 Sampling Plans . A sampling plan is 
a procedure which specifies the number of 
units of product from a lot which are to be 
inspected, and the criterion for acceptabil- 
ity of the lot. Sampling plans designated in 
this Standard are applicable to the inspec- 
tion of a single quality characteristic of a 



unit of product. These plans may be used 
whether procurement inspection is per- 
formed at the plant of a prime contractor, 
subcontractor or vendor, or at destination, 
and also may be used when appropriate in 
supply and storage, and maintenance inspec- 
tion operations. 

A2. CLASSIFICATION OF DEFECTS 

A2.1 Method of Classifying Defects. Aclas- 
sification of defects is the enumeration of 
defects of the unit of product classified 
according to their importance. A defect is 
a deviation of the unit of product from re- 
quirements of the specifications, drawings, 
purchase descriptions, and any changes 
thereto in the contract or order. Defects 
normally belong to one of the following 
classes; however, defects may be placed in 
other classes. 

A2.1.1 Critical Defects . A critical defect 
is one that judgment and experience indicate 
could result in hazardous or unsafe condi- 
tions for individuals using or maintaining . 
the product; or, for major end items units of 
product, such as ships, aircraft, or tanks, a 
defect that could prevent performance of 
their tactical function. 

A2.1.2 Major Defects . A major defect is a 
defect, other than critical, that could result 
in failure, or materially reduce the usability 
of the unit of product for its intended purpose. 

A2.1.3 Minor Defects . A minor defect is 
one that does not materially reduce the usa- 
bility of the unit of product for its intended 
purpose, or is a departure from established 
standards having no significant bearing on 
the effective use or operation of the unit. 

A3. PERCENT DEFECTIVE 

A3.1 Expression of Nonconformance . The 
extent of nonconformance of product shall 
be expressed in terms of percent defective. 

A3. 2 Percent Defective . The percent de- 
fective for a quality characteristic of a given 
lot of product is the number of units of prod- 
uct defective for that characteristic divided 
by the total number of units of product and 
multiplied by one hundred. Expressed as an 
equation: Percent defective = 

Number of defectives x 100 
Number of units 
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A4. ACCEPTABLE QUALITY LEVEL 

A4.1 Acceptable Quality Level . The ac- 
ceptable quality level (AQL) is a nominal 
value expressed in terms of percent defec- 
tive specified for a single quality character- 
istic. Certain numerical values of AQL 
ranging from .04 to 15.00 percent are shown 
in Table A-l. When a range of AQL values 
is specified.it shall be treated as if it were 
equal to the value of AQL for which sampling 
plans are furnished and which is included 
within the AQL range. When the specified 
AQL is a particular value other than those 
for which sampling plans are furnished, the 
AQL, which is to be used in applying the 
provisions of this Standard, shall be as shown 
in Table A-l. 

A4.2 Specifying AQL' s . The particular AQL 
value to be used for a single quality char- 
acteristic of a given product must be spec- 
ified. In the case of a double specification 
limit, either an AQL value is specified for 
the total percent defective outside of both 
upper and lower specification limits, or two 
AQL values are specified, one for the upper 
limit and another for the lower limit. 

A5. SUBMITTAL OF PRODUCT 

A5.1 Lot . The term "lot" shall mean "in- 
spection lot," i.e., a collection of units of 
product from which a sample is drawn and 
inspected to determine compliance with the 
acceptability criterion. 

A5.1.1 Formation of Lots . Each lot shall, 
as far as is practicable, consist of units of 
product of a single type, grade, class, size, 
or composition manufactured under essen- 
tially the same conditions. 

A5.2 Lot Size . The lot size is the number 
of units of product in a lot, and may differ 
from the quantity designated in the contract 
or order as a lot for production, shipment, 
or other purposes. 

A6. LOT ACCEPTABILITY 

A6.1 Acceptability Criterion . The accept- 
ability of a lot of material submitted for 
inspection shall be determined by use of one 
of the sampling plans associated with a spec- 
ified value of the AQL(s). This Standard 
provides sampling plans based on known and 
unknown variability. In the latter case 
two alternative methods are provided, one 
based on the estimate of lot standard devi- 
ation and the other on the average range of 
the sample. These are referred to as the 
standard deviation method and the range 
method. Forth© case of a single specifica- 
tion limit, the acceptability criterion is 



given in two forms. These are identified 
as Form 1 and Form 2. 

A6.2 Choice of Sampling Plans . Sampling 
plans and procedures are provided in Sec- 
tion B if variability is unknown and the 
standard deviation method is used, in Sec- 
tion C if variability is unknown and the range 
method is used, and in Section D if variability 
is known. Unless otherwise specified, un- 
known variability, standard deviation method 
sampling plans, and the acceptability cri- 
terion o*f Form 2 (for the single specification 
limit case) shall be used. 

A7. SAMPLE SELECTION 

A7.1 Determination of Sample Size. The 
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sample size is the number of units of prod- 
uct drawn from a lot. Relative sample sizes 
are designated by code letters. The sample 
size code letter depends on the. inspection 
level and the lot size; There are five in- 
spection levels: I, II, III, IV, and V. Unless 
otherwise specified inspection level IV shall 
be used. The sample size code letter appli- 
cable to the specified inspection level and 
for lots of given size shall be obtained from 
Table A- 2. 

NOTICE — S p e c i a 1 Re se rvation for 
Critical Characteristics . The Government 
reserves the right to inspect every unit sub- 
mitted by the supplier for critical charac- 
teristics, and to reject the remainder of the 
lot immediately after a defect is found. The 
Government also reserves the right to sam- 
ple for critical defects every lot submitted 
by the supplier and to reject any lot if a 
sample drawn therefrom is found to contain 
one or more critical defects. 

A7.2 Drawing of Samples . A sample is one 
or more units of product drawn from a lot. 
Units of the sample shall be selected with- 
out regard to their quality. 

A8. ESTIMATION OF PROCESS AVERAGE 
AND SEVERITY OF INSPECTION 

Procedures for estimating the process 
average and criteria for tightened and re- 
duced inspection based on the inspection 
results of preceding lots are provided in 
Part III of Sections B, C, and D. 

A9. SPECIAL PROCEDURE FOR APPLI- 
CATION OF MIXED VARIABLES- 
ATTRIBUTES SAMPLING PLANS 

A9.1 Applicability . A mixed variables and 
attributes sampling plan may be used under 
either of the two following conditions: 
(NOTE: No Ope rating Characte ristic Curve 8 






• 



• 



are provided for the mixed variables- 
attributes sampling plans herein and that 
those in Table A- 3 are not applicable.) 

Condition A. Ample evidence exists 
that the product submitted for inspection is 
selected by the supplier to meet the speci- 
fication limit(s) by a screening process 
from a larger quantity of product which is 
not being produced within the specification 
limit(s). 



Condition B. 



Other conditions exist 
use of a variable s- 



that warrant the 
attributes sampling plan. 

A9.2 Definitions . 

A9.2.1 Inspection by Attributes . Inspection 
by attributes is inspection wherein the unit 
of product is classified simply as defective 
or nondefective with respect to a given re- 
quirement or set of requirements. 

A9.2.2 Mixed Variables -Attributes Inspec- 
tion. Mixed variables- attributes inspection 
is inspection of a sample by attributes, in 
addition to inspection by variables already 
made of a previous sample, before a de- 
cision as to acceptability or rejectability of 
a lot can be made • 

A9.3 Selection of Sampling Plans . The 
mixed variables -attributes sampling plan 
shall be selected in accordance with the 
following: 

A9.3.1 Select the variables sampling plan 
in accordance with Section B, C, or D. 

A9.3.2 Select the attributes sampling plan 
from MIL-STD-105, paragraph 10, using a 
single sampling plan and tightened inspec- 
tion. The same AQL value (s) shall be used 
for the attributes sampling plan as used for 
the variables plan of paragraph A9.3.1. 
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(Additional sample items may be drawn, as 
necessary, to satisfy the requirements for 
sample size of the attributes sampling plan. 
Count as a defective each sample item falling 
outside of specification limit(s).) 

A9.4 Determination of Acceptability. A lot 
meets the acceptability criterion if one of 
the following conditions is satisfied: 

Condition A. The lot complies with 
the appropriate variables acceptability cri- 
terion of Section B, C, or D. 

Condition B . The lot complies with 
the acceptability criterion of paragraph 
11.1.2 of MIL-STD-105. 

A9.4.1 If Condition A is not satisfied, pro- 
ceed in accordance with the attributes sam- 
pling plan to meet Condition B. 

A9.4.2 If Condition B is not satisfied, the 
lot doe s not meet the acceptability crite rion. 

A9.5 Severity of Inspection. The proce- 
dure s ToT~se^veTIty^irinTfieTrion referred to 
in paragraph A8 are not applicable for 
mixed variables -at tributes inspection. 

NOTICE- When Government drawings, 
specifications, or other data are used for 
any purpose other than in connection with a 
definitely related Government procurement 
operation, the United States Government 
thereby incurs no responsibility or any ob- 
ligation whatsoever; and the fact that the 
Government may have formulated, furnished, 
or in any way supplied the said drawings, 
specifications, or other data is not to be 
regarded by implication or otherwise as in 
any manner licensing the holder or anyother 
person or corporation, or conveying any 
rights or permission to manufacture, use, 
or sell any patented invention that may in 
any way be related thereto. 



• 



MIL-STD-414 
11 June 1957 



TABLE A-l 
AQL Conversion Table 



For specified AQL values 
falling within these ranges 


Use this AQL 
value 


to 0.049 


0.04 


0.050 to 0.069 


0.065 


0.070 to 0.109 


0.10 


0.110 to 0.164 


0.15 


0.165 to 0.279 


0.25 


0.280 to 0.439 


0.40 


0.440 to 0.699 


0.65 


0.700 to 1.09 


1.0 


1.10 to 1.64 


1.5 


1.65 to 2.79 


2.5 


2.80 to 4.39 


4.0 


4.40 to 6.99 


6.5 


7.00 to 10.9 


10.0 


11.00 to 16.4 


15.0 



TABLE A-2 
Sample Size Code Letters 1 



Lot Size 


Inspect 


ion 


Levels 


I 


II 


III 


IV 


V 


3 to 8 


B 


B 


B 


B 


c 


9 to 15 


B 


B 


B 


B 


D 


16 to 25 


B 


B 


B 


C 


E • 


26 to 40 


B 


B 


B 


D 


F 


41 to 65 


B 


B 


C 


E 


G 


66 to 110 


B 


B 


D 


F 


H 


111 to 180 


B 


C 


E 


G 


I 


181 to 300 


B 


D 


F 


H 


J 


301 to 500 


C 


E 


G 


I 


K 


501 to 800 


D 


F 


H 


J 


L 


801 to 1,300 


E 


G 


I 


K 


L 


1,301 to 3,200 


F 


H 


J 


L 


M 


3,201 to 8,000 


G 


I 


L 


M 


N 


8,001 to 22,000 


H 


J 


M 


N 


O 


22,001 to 110,000 


I 


K 


N 


O 


P 


110,001 to 550,000 


I 


K 


O 


P 


Q 


550,001 and over 


I 


K 


P 


Q 


Q 



Sample size code letters given in body of 
table are applicable when the indicated in- 
spection levels are to be used. 
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TABLE A-3 
Operating Characteristic Curves for Sampling Plans 
^^ of Sections B, C, and D 



L 
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SECTION B 
VARIABILITY UNKNOWN-STANDARD DEVIATION METHOD 

Part I 
SINGLE SPECIFICATION LIMIT 



Bl. SAMPLING PLAN FOR 
SPECIFICATION LIMIT 



SINGLE 



This part of the Standard describes the 
procedures for use with plans for a single 
specification limit when variability of the 
lot with respect to the quality characteris- 
tic is unknown and the standard deviation 
method is used. The acceptability criterion 
is given in two equivalent forms. These are 
identified as Form 1 and Form 2. 

Bl.l Use of Sampling Plans . To deter- 
mine whether the lot meets the accept- 
ability criterion with respect to a particu- 
lar quality characteristic and AQL value , 
the applicable sampling plan shall be used 
in accordance with the provisions of Sec- 
tion A, General Description of Sampling 
Plans , and those in this part of the Standard. 

B1.2 Drawing of Samples . All samples shall 
be drawn in accordance with paragraph A7. 2. 

B1.3 Determination of Sample Size Code 
Letter" The sample size code letter shall 
be selected from Table A- 2 in accordance 
with paragraph A7.1. 

B2. SELECTING THE SAMPLING PLAN 
WHEN FORM 1 IS USED 

B2.1 Master Sampling Tables . The master 
sampling tables for plans based on varia- 
bility unknown for a single specification 
limit when using the standard deviation 
method are Tables B-l and B-2. Table B-l 
is used for normal and tightened inspection 
and Table B-2 for reduced inspection. 

B2.2 Obtaining the Sampling Plan . The 
sampling plan consists of a sample size and 
an associated acceptability constant. * The 
sampling plan is obtained from Master 
Table B-l or B-2. 

B2.2.1 Sample Size. The sample size n is 
shown in the master table corresponding to 
each sample size code letter. 



B2.2.2 Acceptability Constant . The accept- 
ability constant k, corresponding to the s am - 
pie size mentioned in paragraph B2.2.1, is 
indicated in the column of the master table 
corresponding to the applicable AQL value. 
Table B-l is entered from the top for nor- 
mal inspection and from the bottom for 
tightened inspection. Sampling plans for re- 
duced inspection are provided in Table B-2. 

B3. LOT-BY- LOT ACCEPTABILITY PRO- 
CEDURES WHEN FORM 1 IS USED 2 

B3.1 Acceptability Criterion . The degree 
of conformance of a quality characteristic 
with respect to a single specification limit 
sjiall be judged by the quantity (U-X)/s or 
(X-L)/s. 

B3.2 Computation . The following quantity 
shall be computed: (U-X)/s or (X-L)/s, de- 
pending on whether the specification limit is 
an upper or lower limit, where 

U is the upper specification limit, 

L is the lower specification limit, 

X is the sample mean, and 

s is the estimate of lot standard deviation. 

B3.3 Ace eptability Crite rion. Compare the 
quantity (U-X)/ 8 or (X-L)/s with the accept- 
ability constant k. If (U-X)/s or (X-L)/s is 
equal to or greater than k, the lot meets the 
acceptability criterion; if (U-X)/s or (X-L)/s 
is less than k or negative, then the lot does 
not meet the acceptability criterion. 



B4. 



SUMMARY 
SAMPLING 
USED 



FOR OPERATION OF 
PLAN WHEN FORM 1 IS 



The following steps summarize the pro- 
cedures to be followed: 

(1) Determine the sample size code let- 
ter from Table A-2 byusing thelot size and 
inspection level. 



*See AppendixB for definitions of all symbols used in the sampling plans based on variability 

unknown- standard deviation method. 
^See Example B-l for a complete example of this procedure. 
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(2) Obtain plan from Master Table B-l 
or B-2 by selecting the sample size n and 
the acceptability constant k. 

(3) Select at random the sample of n 
units from the lot; inspect and record the 
measurement of the quality characteristic 
for each unit of the sample. 

(4) Compute the sample mean X and 
estimate of lot standard deviation s, and 
also compute the quantity (U-X)/s for an 
upper specification limit U or the quantity 
(X-L)/s for a lower specification limit L. 

(5) If the quantity (U-X)/s or (X-L)/s 
is equal to or greater than k, the lot meets 
the acceptability criterion; if (U-X)/s or 
(X-L)/s is less than k or negative, then the 
lot does not meet the acceptability criterion. 



B5. SELECTING THE SAMPLING 
WHEN FORM 2 IS USED 



PLAN 



B5.1 Master Sampling Tables . The master 
sampling tables for plans based on variabil- 
ity unknown for a single specification limit 
when using the standard deviation method 
are Tables B-3 and B-4 of Part U. Table 
B-3 is used for normal and tightened inspec- 
tion and Table B-4 for reduced inspection. 

B5.2 Obtaining the Sampling Plan . The 
sampling plan consists of a sample size and 
an associated maximum allowable percent 
defective. The sampling plan is obtained 
from Master Table B-3 or B-4. 

B5.2.1 Sample Size . The sample size n is 
shown in the master table corresponding to 
each sample size code letter. 

B5.2.2 Maximum Allowable Percent Defec- 
tive . The maximum allowable percent de- 
fective M for sample estimates correspond- 
ing to the sample size mentioned in 
paragraph B5.2.1 is indicated in the column 
of the master table corresponding to the 
applicable AQL value. TableB-3 is entered 
from the top for normal inspection and from 
the bottom for tightened inspection. Sam- 
pling plans for reduced inspection are pro- 
vided in Table B-4. 



B6. LOT-BY-LOT ACCEPTABILITY PRO* 
CEDURES WHEN FORM 2 IS USED 3 

B6. 1 Acceptability Criterion . The degree 
of conformance of a quality characteristic 
with respect to a single specification limit 
shall be judged by the percent of noncon- 
forming product outside the upper or lower 



specification limit. The percentage of non- 
conforming product is estimated by entering 
Table B-5 with the quality index and the 
sample size. 

B6.2 Computation o f Quality Index . The 
quality index Qu = (U-X)/s shall be computed 
if the specification limit is an upper limit 
U, or Ql = (X-L)/s if it is a lower limit L. 
The quantities, X and s, are the sample 
mean and estimate of lot standard deviation, 
respectively. 

B 6. 3 Estimate of Percent Defective in Lot . 
The quality of a lot shall be expressed by 
pjj, the estimated percent defective in the 
lot above the upper specification limit, or 
by pl, the estimated percent defective below 
the lower specification limit. The estimated 
percent defective py or PL is obtained by 
entering Table B-5 with Qjj or Ql and the 
appropriate sample size. 

B6.4 Acceptability Criterion . Compare the 
estimated lot percent defective pu or pLwith 
the maximum allowable percent defective M. 
If py or pl is equal to or less than M, the 
lot meets the acceptability criterion; if py 
or pl is greater than M or if Qjj or Q* is 
negative, then the lot 
acceptability criterion. 



does not meet the 



B7. SUMMARY FOR OPERATION OF 
SAMPLING PLAN WHEN FORM 2 IS 
USED 

The following steps summarize the pro- 
cedures to be followed: 

(1) Determine the sample size code let- 
ter from Table A- 2 by using the lot size and 
the inspection level. 

(2) Obtain plan from Master Table B-3 
or B-4 by selecting the sample size n and 
the maximum allowable percent defective M. 

(3) Select at random the sample of n 
units from the lot; inspect and record the 
measurement of the quality characteristic 
on each unit of the sample. 

(4) Compute the sample mean X and the 
estimate of lot standard deviation s. 

_(5) Compute the quality index Q^j = 
(U-X)/s if an upper specification limit U is 
specified, or Ql = (X-L)/s if a lower spec- 
ification limit L is specified. 

(6) Determine the estimated lot percent 
defective pjj or Pl from Table B-5. 



^See Example B-2 for a complete example of this procedure. 
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(7) If the estimated lot percent defective 
PU or pL is equal to or less than the maxi- 
mum allowable percent defective M, the lot 
meets the acceptability criterion; if pry or pr 
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is greater than M cr if Qjj or Ql is negative, 
then the lot does not meet the acceptability- 
criterion. 



EXAMPLE B-l 

Example of Calculations 

Single Specification Limit — Form 1 

Variability Unknown - Standard Deviation Method 

Example The maximum temperature of operation for a certain device is specified as 209° F. 
A lot of 40 items is submitted for inspection. Inspection Level IV, normal inspec- 
tion, with AQL = 1% is to be used. From Tables A-2 and B-l it is see > that a 
sample of size 5 is required. Suppose the measurements obtained are as follows: 
197°, 188°, 184°, 205°, and 201°; and compliance with the acceptability criterion is 
to be determined. 



Line Information Needed 

1 Sample Size: n 

2 Sum of Measurements: 2X 

3 Sum of Squared Measurements: 2X 

4 Correction Factor (CF): (SX) 2 /n 

5 Corrected Sum of Squares (SS): 2X-CF 

6 Variance (V): SS/(n-l) 

7 Estimate of Lot Standard Deviation s: n/V 

8 Sample Mean X: 2X/n 

9 Specification Limit (Upper): U 

10 The quantity: (U-X)/s 

1 1 Acceptability Constant: k 

12 Acceptability Criterion: Compare (U-X)/s with k 



Value Obtained 


Explanation 


5 




975 




190,435 




190,125 


(975) 2 /5 


310 


190,435 - 190,125 


77.5 


310/4 


8.81 


^77.5 


195 


975/5 


209 




1.59 


(209 - 195)/8.81 


1.53 


See Table B-l 


1.59 > 1.53 


See Para.B3.3 



The lot meets the acceptability criterion, since (U-X)/s is greater than k. 

NOTE: If a single lower specification limit L is given, then compute the quantity (X-L)/s in 
line 10 and compare it with k; the lot meets the acceptability criterion, if (X-L)/s is 
equal to or greater than k. 



• 
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EXAMPLE B-2 

Example of Calculations 

Single Specification Limit — Form 2 

Variability Unknown - Standard Deviation Method 

Example The maximum temperature of operation for a certain device is specified as 209° F. 
A lot of 40 items is submitted for inspection. Inspection Level IV, normal inspec- 
tion, with AQL = 1% is to be used. From Tables A-2 and B-l it is seen that a 
sample of size 5 is required. Suppose the measurements obtained are as follows: 
197°, 188°, 184°, 205°, and 201°; and compliance with the acceptability criterion is 
to be determined. 



Line 



1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 



Information Needed 
Sample Size: n 
Sum of Measurements: IX 
Sum of Squared Measurements: SX^ 
Correction Factor (CF): (IX) 2 /n 
Corrected Sum of Squares (SS): 2X-CF 
Variance (V): SS/(n-l) 

Estimate of Lot Standard Deviation s: \fV 
Sample Mean X: iX/n 
Specification Limit (Upper): U 
Quality Index: Qy = (U-X)/s 
Est, of Lot Percent Def.: p TT 
Max. Allowable Percent Def.: M 



Value Obtained 


Explanation 


5 




975 




190,435 




190,125 


(975) Z /5 


310 


190,435 - 190,125 


77.5 


310/4 


8.81 


n/77.5 


195 


975/5 


209 




1.59 


(209-195)/8.81 


2.19% 


See Table B-5 


3.32% 


See Table B-3 



Acceptability Criterion: Compare p y with M 2.19% < 3.32% See Para. B6.4 

The lot meets the acceptability criterion, since p™ is less than M. 

NOTE: If a single lower specification limit L is given, then compute the quality index Qt = 
(X-L)/s inline 10 and obtain the estimate of lot percent defective p T . Compare p* with 
M; the lot meets the acceptability criterion, if p, is equal to or less than M. 
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Part II 
DOUBLE SPECIFICATION LIMIT 



B8. SAMPLING PLAN FOR DOUBLE 
SPECIFICATION LIMIT 

This part of the Standard describes the 
procedures for use with plans for a double 
specification limit when variability of the 
lot with respect to the quality characteristic 
is unknown and the standard deviation method 
is used. 

B8.1 Use of Sampling Plans . To determine 
whether the lot. meets the acceptability cri- 
terion with respect to a particular quality 
characteristic and AQL value(s) the appli- 
cable sampling plan shall be used inaccord- 
ance with the provisions of Section A, Gen- 
eral Description of Sampling Plans, and 
those in this part of the Standard. 

B9. SELECTING THE SAMPLING PLAN 

A sampling plan for each AQL value 
shall "be selected from Table B-3 or B-4 as 
follows: 

B9. 1 Determination of Sample Size Code 
Letter , The sample size code letter shall 
be selected from Table A-2 in accordance 
with paragraph A7.1. 

B9.2 Master Sampling Tables . The master 
sampling tables for plans based on variabil- 
ity unknown for a double specification limit 
when using the standard deviation method 
are Tables B-3 and B-4. Table B-3 is used 
for normal and tightened inspection and 
Table B-4 for reduced inspection. 

B9.3 Obtaining Sampling Plan. A sampling 
plan consists of a sample size and the as- 
sociated maximum allowable percent defec- 
tive^). The sampling plan to be applied in 
inspection shall be obtained from Master 
Table B-3 or B-4. 

B9.3.1 Sample Size . The sample size n is 
shown in the master tables corresponding 
to each sample size code letter. 

B9.3.2 Maximum Allowable Percent Defec- 
tive . The maximum allowable percent 
defective for sample estimates of percent 
defective for the lower, upper, or both spec- 
ification limits combined, corresponding to 
the sample size mentioned in paragraph 
B9.3.1, is shown in the column of the mas- 
ter table corresponding to the applicable 
AQL value(s). If different AQL's are as- 
signed to each specification limit, designate 



the maximum allowable percent defective by 
Ml for the lower limit, and by My for the 
upper limit. If one AQL is assigned to both 
limits combined, designate the maximum 
allowable percent defectivebyM. Table B-3 
is entered from the top for normal inspec- 
tion and from the bottom for tightened in- 
spection. Sampling plans for reduced in- 
spection are provided in Table B-4. 

BIO. DRAWING OF SAMPLES 

Samples shall be selected in accord- 
ance with paragraph A7.2. 

Bll. LOT- BY-LOT ACCEPTABILITY 
PROCEDURES 

Bll.l Acceptability Criterion . The degree 
of conformance of a quality characteristic 
with respect to a double specification limit 
shall be judged by the percent of nonconform- 
ing product. The percentage of nonconform- 
ing product is estimated by entering Table 
B-5 with the quality index and the sample 



B11.2 Computation of Quality Indices . The 
quality indices Qy = (U-X)/s and Q L = 
(X-L)/s shall be computed, where 

U is the upper specification limit, 

L. is the lower specification limit, 

X is the sample mean, and 

s is the estimate of lot standard deviation. 

B11.3 Percent Defective in the Lot . The 
quality of a lot shall be expressed in terms 
of the lot percent defective. Its estimate 
will be designated by pj^, p^j» or p. The 
estimate py indicates conformance with 
respect to tne upper specification limit, p^ 
with respect to the lower specification limit, 
and p for both specification limits com- 
bined. The estimates px and prj shall be 
determined by entering Table B-5, respec- 
tively with Q^ and Qy and the sample size. 
The estimate p shall be determined by adding 
the corresponding estimated percent defec- 
tives pl and pu found in the table. 

B12. ACCEPTABILITY CRITERION AND 
SUMMARY FOR OPERATION OF 
SAMPLING PLANS 

B12.1 One AQL value for both Upper and 
Lower Specification Limit Combined. ~ 
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B 12. 1.1 Acceptability Criterion. Compare 
the estimated lot percent defective p = pu + 
PL with the maximum allowable percent 
defective M. If p is equal to or less than M, 
the lot meets the acceptability criterion; if 
p is greater than M or if either Qtj or Qj^or 
both are negative , then the lot does not meet 
the acceptability criterion. 

B12.1.2 Summary for Operation of Sampling 
Plan. In cases where a single AQL value is 
established for the upper and lower specifi- 
cation limit combined for a single quality 
characteristic, the following steps summa- 
rize the procedures to be used: 

(1) Determine the sample size code 
letter from Table A-2 by using the lot size 
and the inspection level. 

(2) Select plan from Master Table 
B-3 or B-4. Obtain the sample size n and 
the maximum allowable percent defective M. 

(3) Select at random the sample of 
n units from the lot; inspect and record the 
measurement of the quality characteristic 
on each unit of the sample. 

(4) Compute the sample mean X 
and estimate of lot standard deviation s. 

(5) Compute the_ quality indices 
QU = (U-X)/s and Q L = (X-L)/s. 

(6) Determine the estimated lot 
percent defective p = pu + pj^, from Table 
B-5. 

(7) If the estimated lot percent de- 
fective p is equal to or less than the maxi- 
mum allowable percent defective M, the lot 
meets the acceptability criterion; if p is 
greater than M or if either Qu or Ql or 
both are negative, then the lot does not meet 
the acceptability criterion. 

B12.2 Different AQL Values for Upper and 
Lower Specification Limit . 

B 12.2.1 Acceptability Criteria . Compare 
the estimated lot percent defectives pl and 
PU with the corresponding maximum allow- 
able percent defectives My and MtjJ also 
compare p = pj^ + pjj with the larger of Ml 
and My. If pl is equal to or less than Ml, 
PU is equal to or less than Mjj» and p is 
equal to or less than the larger of Ml and 



My » the lot meets the acceptability criteria; 
otherwise, the lot does not meet the accept- 
ability criteria. If either Ql <> r Qu or Doth 
are negative, then the lot does not meet the 
acceptability criteria. 

B12.2.2 Summary for Oper ation of Sampling 
Plan . In cases where a different AQL value 
is established for the upper and lower spec- 
ification limit for a single quality character- 
istic, the following steps summarize the 
procedures to be used: 

(1) Determine the sample size code 
letter from Table A-2 by using the lot size 
and inspection level. 

(2) Select the sampling plan from 
Master Table B-3 or B-4. Obtain the sample 
size n and the maximum allowable percent 
defectives My and Ml, cor responding to the 
AQL values for the upper and lower speci- 
fication limits, respectively. 

(3) Select at random the sample of 
n units from the lot; inspect and record the 
measurement of the quality characteristic 
on each unit in the sample* 

(4) Compute the sample mean X 
and estimate a lot standard deviation s. 

(5) Compute the quality indices 
QU = (U-X)/s and Q L = (X-L)/s. 

(6) Determine the estimated lot 
percent defectives pu and pl» correspond- 
ing to the percent defectives above the upper 
and below the lower specification limits. 
Also determine the combined percent defec- 
tive p = pu + pl« 



ditions: 



My, 



M 



(7) If all three of the following con- 



fa) Ptj is equal to or less than 
(b) pl is equal to or less than 



L' 



(c) p is equal to or less than the 
larger of Ml and M™, 

are satisfied, the lot meets the acceptability 
criteria; otherwise the lot does not meet the 
acceptability criteria. If either Ql or Qu 
or both are negative, then the lot does not 
meet the acceptability criteria. 



^See Example B-3 for a complete example of this procedure. 
^See Example B-4 for a complete example of this procedure. 
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EXAMPLE B-3 

Example of Calculations 

Double Specification Limit 

Variability Unknown - Standard Deviation Method 

One AQL Value for both Upper and Lower Specification Limit Combined 



Ex ample The minimum temperature of operation for a certain device is specified as 180° F. 
The maximum temperature is 209° F. A lot of 40 items is submitted for inspection. 
Inspection Level IV, normal inspection, with AQL = 1% is to be used. From Tables 
A- 2 and B-3 it is seen that a sample of size 5 is required. Suppose the measure- 
ments obtained are as follows: 197°, 188°, 184°, 205°, and 201°; and compliance 
with the acceptability criterion is to be determined. 



Line 



Information Needed 



1 Sample Size: n 

2 Sum of Measurements: XX 

3 Sum of Squared Measurements: SX 

4 Correction Factor (CF): (£X) 2 /n 

5 Corrected Sum of Squares (SS): XX-CF 

6 Variance (V): SS/(n-l) 

7 Estimate of Lot Standard Deviation s: sly 

8 Sample Mean X: SX/n 

9 Upper Specification Limit: U 

10 Lower Specification Limit: L 

11 Quality Index: Qy = (U-X)/s 

12 Quality Index: Q L = (X-L)/s 

13 Est. of Lot Percent Def. above U: p n 

14 Est. of Lot Percent Def. below L: p L 

15 Total Est. Percent Def. in Lot: p = p + p. 



U 



16 Max. Allowable Percent Def.: M 



17 Acceptability Criterion: Compare p = p TT + 
PL w ^ n M 



Value Obtained 


Explanation 


5 




97 5 




190,435 




190,125 


(975) 2 /5 


310 


190,435-190,125 


77.5 


310/4 


8.81 


n/77.5 


195 


9/75/5 


209 




180 




1.59 


(209-195)/8.81 


1.70 


(195-.180.)/8.81 


2.19% 


See Table B-5 


.66% 


See Table B-5 


2.85% 


2.19% + .66% 


3.32% 


See Table B-3 


2.85% < 3.32% 


See Para. 
B12.1.2 (7) 



The lot meets the acceptability criterion, since p = p TI + p T is less than M. 
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EXAMPLE B-4 

Example of Calculations 

Double Specification Limit 

Variability Unknown - Standard Deviation Method 

Different AQL Values for Upper and Lower Specification Limits 

Example The minimum temperature of operation for a certain device is specified as 180° F. 
The maximum temperature is 209° F. A lot of 40 items is submitted for inspection. 
Inspection Level IV, normal inspection, with AQL = 1% for the upper and AQL = 
2.5% for the lower specification limit is to be used. From Tables A-2 and B-3 it 
is seen that a sample of size 5 is required. Suppose the measurements obtained 
are as follows: 197°, 188°, 184°, 205°, and 201°; and compliance with the accept- 
ability criteria is to be determined. 



Line 



Information Needed 



1 
2 
3 

4 
5 
6 
7 



Sample Size: n 

Sum of Measurements: XX 

Sum of Squared Measurements: XX 

Correction Factor (CF): (SX) 2 /n 

Corrected Sum of Squares (SS): XX-CF 

Variance (V): SS/(n-l) 

Estimate of Lot Standard Deviation s: sfV 

8 Sample Mean X: XX/n 

9 Upper Specification Limit: U 

10 Lower Specification Limit: L 

11 Quality Index: Q u = (U-X)/s 

12 Quality Index: Q L = (X-L)/s 

13 Est. of Lot Percent Def. above U: 

14 Est. of Lot Percent Def. below L: 



PU 
PL 



U 



15 Total Est. Percent Def. in Lot: P = Ptj + Pt 

16 Max. Allowable Percent Def. above U: M 

17 Max. Allowable Percent Def. below L: Mj 

18 Acceptability Criteria: (a) Compare p y 



with M 



(b) Compare p L 
with M^, 

(c) Compare p 
with M T 



Value Obtained 
5 
975 
190,435 
190,125 
310 
77.5 
8.81 
195 
209 
180 
1.59 
1.70 
2.19% 
.66% 
2.85% 
3.32% 
9.80% 
2.19% < 3.32% 
.66% < 9.80% 
2.85% < 9.80% 



Explanation 



(975)^/5 

190,435-190,125 

310/4 



47775 
975/5 



(209-195)/8.81 

(195-180)/8.81 

See Table B-5 

See Table B-5 

2.19% + .66% 

See Table B-3 

See Table B-3 

See Para. 
B12.2.2(7)(a) 
See Para. 
B12.2.2(7)(b) 
See Para. 
B12.2.2(7)(c) 



The lot meets the acceptability criteria, since 18(a), (b), and (c) are satisfied; i.e., p TT < 
M U» PL < M L and P < M L- 
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Part III 

ESTIMATION OF PROCESS AVERAGE AND CRITERIA FOR 
REDUCED AND TIGHTENED INSPECTION 



B13. ESTIMATION OF 
AGE 



PROCESS AVER- 



and the corresponding estimated lot percent 
defective p^j or pj^, respectively, is read 
from the table. The estimated process av- 
erage Pu is the arithmetic mean of the indi- 
vidual estimated lot percent defectives pjj's. 
Similarly, the estimated process average 
PL is the arithmetic mean of the individual 
estimated lot percent defectives Pt f s. 

B 13.2.2 Double Specification Limit . The 
estimated lot percent defective shall be de- 
termined from Table B-5 for the plans based 
on the standard deviation method. The qual- 
ity indices Qy and Q L shall be computed. 
Table B-5 is entered separately with Qy and 
Qj^and the sample size, and the correspond- 
in g PU an ^ PL are read from the table. The 
estimated lot percent defective is p = p™ + 
PL. The estimated process average p is the 
arithmetic mean of the individual estimated 
lot percent defectives p f s. 

B13.2.3 Special Case . If the quality index 
Qjj or Ql is a negative number, then Table 
B-5 is entered by disregarding the negative 
sign. However, in this case the estimated 
lot percent defective above the upper limit 
or below the lower limit is obtained by sub- 
tracting the percentage found in the table 
from 100%. 7 

B14. NORMAL, TIGHTENED, AND RE- 
DUCED INSPECTION 

This Standard established sampling 
plans for normal, tightened, and reduced 
inspection. 

B14.1 At Start of Inspection . Normal in- 
spection shall be used at the start of inspec- 
tion unless otherwise designated. 

B14.2 During Inspection . During the course 
of inspection^ normal inspection shall be 
used when inspection conditions are such that 
tightened or reduced inspection is not re- 
quired in accordance with paragraphs B 14.3 
and B14.4. 

B14.3 Tightened Inspection. Tightened in- 
spection shall be instituted when the esti- 
mated process average computed from the 

When Form 1— Single Specification Limit is used for the acceptability criterion, the esti- 
mate of lot percent defective py or pl is not obtained; in order to estimate the process aver- 
age, it is necessary to complete paragraphs B6.2 and B6.3 of Form 2. 
For example, if Q v = -.50 and Qt = 1.60, using sample size 50, Pu = 100% - 30.93% = 69.07%, 
p L = 5.33% and p = 69.07% + 5.33% = 74.40%. 



The average percent defective, based 
upon a group of lots submitted for original 
inspection, is called the process average. 
Original inspection is the first inspection of 
a particular quantity of product submitted 
for acceptability as distinguished from the 
inspection of product which has been resub- 
mitted after prior rejection. The process 
average shall be estimated from the results 
of inspection of samples drawn from a spec- 
ified number of preceding lots for the pur- 
pose of determining severity of inspection 
during the course of a contract in accordance 
with paragraph B14.3. Any lot shall be in- 
cluded only once in estimating the process 
average. The estimate of the process aver- 
age is designated by p^ when computed with 
respect to an upper specification limit, by 
pL when computed with respect to a lower 
specification limit, and by p when computed 
with respect to a double specification limit. 

B13.1 Abnormal Results . The results of 
inspection of product manufactured under 
conditions not typical of usual production 
shall be excluded from the estimated pro- 
cess average. 

B13.2 Computation of the Estimat ed Pro- 
cess Average . The estimated process aver- 
age is the arithmetic mean of the estimated 
lot percent defectives computed from the 
sampling inspection results of the preceding 
ten (10) lots or as may be otherwise desig- 
nated. In order to estimate the lot percent 
defective, the quality indices Qy and/or Ql 
shall be computed for each lot. These are: 
QU = (U-X)/s andQ L =(X~L)/s. (See para- 
graph B11.2.) 

B13.2.1 Single Specification Limit . The 
estimated lot percent defective shall be de- 
termined from Table B-5 for the plans based 
on the standard deviation method. The qual- 
ity indexQu shall be used for the case of an 
upper specification limit orQj^for the case 
of a lower specification limit. Table B-5 is 
entered with Qy or Q L and the sample size, 
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preceding ten (10) lots (or such other num- 
ber of lots designated) in accordance with 
paragraph B13.2 is greater than the AQL, 
and when more than a certain number T of 
these lots have estimates of the percent de- 
fective exceeding the AQL, The T values 
are given in Table B-6 for the process av- 
erage computed from 5, 10, or 15 lots.** 
Normal inspection shall be reinstated if the 
estimated process average of lots under 
tightened inspection is equal to or less than 
the AQL. 

B14.4 Reduced Insp ec tion . Reduced in- 
spection may be instituted provided that all 
of the following conditions are satisfied: 

Condition A. The preceding ten (10) 
lots (or such other number of lots designated) 
have been under normal inspection andnone 
has been rejected. 

Condition B. The estimated percent 
defective for each of these preceding lots is 
less than the applicable lower limit shown 
in Table B-7; or for certain sampling plans, 
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the estimated lot percent defective is equal 
to zero for a specified number of consecu- 
tive lots (see Table B-7). 

Condition C. Production is at a 
steady rate. 

Normal inspection shall be reinstated if any 
one of the following conditions occurs under 
reduced inspection. 

Condition D. A lot is rejected. 

Condition E. The estimated process 
average is greater than the AQL. 

Condition F. Production becomes 
irregular or delayed. 

Condition G. Other conditions as 
may warrant that normal inspection should 
be reinstated. 



B14.5 _ 

duced Inspection . Sampling plans for tight- 
ened and reduced inspection are provided in 
Section B, Parts I and II. 



Sampling Plans for Tightened or Re- 

~™^~~ *"*" pla ™— — - 



If the sample size code letter is not the same for all samples used, the entry in Table B-6 
is determined bythe sample size code letter corresponding to the smallest sample size used 
in any of the lots included in the estimation of the process average. 
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TABLE B-fr Standard Deviation Method 

Values of T for Tightened Inspection 



Sample size 


Acceptable Quality Levels (in percent defective) 


Number 


code letter 


.04 


.065 


.10 


.15 


.25 


.40 


.65 


1.0 


1.5 


2.5 


4.0 


6.5 


10.0 


15.0 


of Lots 


B 


♦ 


* 


* 


* 


* 


* 


* 


* 


♦ 


2 
4 
5 


3 
5 
6 


4 
6 
8 


4 
7 
9 


4 

8 

11 


5 
10 
15 


C 


* 


* 


* 


* 


* 


♦ 


* 


2 
3 
5 


2 
4 
6 


3 
5 
7 


3 
6 
8 


4 
7 
9 


4 

7 

10 


4 

8 

11 


5 
10 
15 


D 


* 


* 


* 


* 


♦ 


* 


2 
4 
5 


3 
4 
6 


3 
5 
7 


3 
6 
8 


4 
6 
9 


4 

7 

10 


4 

7 

10 


4 

8 

11 


5 
10 
15 


E 


* 


* 


* 


* 


2 
4 
5 


3 

4 
6 


3 
5 
6 


3 
5 
7 


4 
6 
8 


4 
6 
9 


4 
7 
9 


4 

7 

10 


4 

8 

11 


4 

8 

11 


5 
10 
15 


F 


* 


♦ 


* 


3 

4 
6 


3 
5 
6 


3 
5 
7 


3 
6 
8 


4 
6 
8 


4 
6 
9 


4 
7 
9 


4 

7 

10 


4 

8 

11 


4 

8 

11 


4 

8 

11 


5 
10 
15 


G 


3 
4 
6 


3 
5 
6 


3 

5 
6 


3 
5 
7 


3 
6 
7 


4 
6 
8 


4 
6 
9 


4 
7 
9 


4 
7 
9 


4 

7 

10 


4 

7 

10 


4 

8 

11 


4 

8 

11 


4 

8 

11 


5 
10 
15 


H 


3 
5 
6 


3 
5 
7 


3 

5 
7 


3 
6 
8 


4 
6 
8 


4 
6 
9 


4 
7 
9 


4 
7 
9 


4 

7 

10 


4 

7 

10 


4 

8 

11 


4 

8 

11 


4 

8 

11 


4 

8 

11 


5 
10 
15 


I 


3 

5 
7 


3 
6 
7 


4 
6 
8 


4 
6 
8 


4 
6 
9 


4 
7 
9 


4 
7 
9 


4 

7 

10 


4 

7 

10 


4 

7 

10 


4 

8 

11 


4 

8 

11 


4 

8 

11 


4 

8 

11 


5 
10 
15 


J 


3 
6 
8 


4 
6 
8 


4 
6 
8 


4 
6 
9 


4 
7 
9 


4 
7 
9 


4 

7 

10 


4 

7 

10 


4 

7 

10 


4 

8 

11 


4 

8 

11 


4 

8 

11 


4 

8 

11 


4 

8 

11 


5 
10 
15 


K 


4 
6 
8 


4 
6 
8 


4 
6 
9 


4 
6 
9 


4 

7 

-9 


4 
7 
9 


4 

7 

10 


4 

7 

10 


4 

8 

10 


4 

8 

11 


4 

8 

11 


4 

8 

11 


4 

8 

11 


4 

8 

11 


5 
10 
15 


L 


4 
6 
8 


4 
6 
9 


4 
6 
9 


4 
7 
9 


4 
7 
9 


4 

7 

10 


4 

7 

10 


4 

7 

10 


4 

8 

10 


4 

8 

11 


4 

8 

11 


4 

8 

11 


4 

8 

11 


4 

8 

11 


5 
10 
15 


M 


4 
6 
9 


4 
7 
9 


4 
7 
9 


4 
7 
9 


4 

7 

10 


4 

7 

10 


4 

7 

10 


4 

7 

10 


4 

8 

11 


4 

8 

11 


4 

8 

11 


4 

8 

11 


4 

8 

11 


4 

8 

11 


5 
10 
15 


N 


4 
7 
9 


4 
7 
9 


4 

7 

10 


4 

7 

10 


4 

7 

10 


4 

7 

10 


4 

8 

11 


4 

8 

11 


4 

8 

11 


4 

8 

11 


4 

8 

11 


4 

8 

11 


4 

8 

11 


4 

8 

11 


5 
10 
15 


O 


4 

7 

10 


4 

7 

10 


4 

7 

10 


4 

7 

10 


4 

7 

10 


4 

8 

11 


4 

8 

11 


4 

8 

11 


4 

8 

11 


4 

8 

11 


4 

8 

11 


4 

8 

11 


4 

8 

11 


4 

8 

11 


5 
10 
15 



♦There are no sampling plans provided in this Standard for these code letters 
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TABLE B-6— Continued Standard Deviation Method 

Values of T for Tightened Inspection 



Sample size 


Acceptable Quality Levels (in percent defective) 


Number 


code letter 


.04 


.065 


.10 


.15 


.25 


.40 


.65 


1.0 


1.5 


2.5 


4.0 


6.5 


10.0 


15.0 


of Lots 


P 


4 

7 

10 


4 

7 

10 


4 

7 

10 


4 

8 

10 


4 

8 

11 


4 

8 

11 


4 

8 

11 


4 

8 

11 


4 

8 

11 


4 

8 

11 


4 

8 

11 


4 

8 

11 


4 

8 

11 


4 

8 

12 


5 
10 
15 


Q 


4 

7 

10 


4 

8 

11 


4 

8 

11 


4 

8 

11 


4 

8 

11 


4 

8 

11 


4 

8 

11 


4 

8 

11 


4 

8 

11 


4 

8 

11 


4 

8 

11 


4 

8 

11 


4 

8 

11 


4 

8 

12 


5 
10 
15 



The top figure in each block refers to the preceding 5 lots, the middle figure to the 
preceding 10 lots and the bottom figure to the preceding 15 lots. 

Tightened inspection is required when the number of lots with estimates of percent 
defective above the AQL from the preceding 5, 10, or 15 lots is greater than the given value 
of T in the table, and the process average from these lots exceeds the AQL. 

All estimates of the lot percent defective are obtained from Table B-5. 



VI 
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APPENDIX B 

Definitions 

Symbol Read Definition 

n Sample size for a single lot. 

X X bar Sample mean. Arithmetic mean of sample measurements from 

a single lot. 

s Estimate of lot standard deviation. Standard deviation of sam- 

ple measurements from a single lot. (See Examples in Section 
B.) 

Upper specification limit. 

Lower specification limit. 

The acceptability constant given in Tables B-l and B-2. 

Quality index for use with Table B-5. 

Quality index for use with Table B-5. 

Sample estimate of the lot percent defect! -.-^ above U from 
Table B-5. 

Sample estimate of the lot percent defective below L from 
Table B-5. 

Total sample estimate of the lot percent defective p = p^ + p^- 

Maximum allowable percent defective for sample estimates 
given in Tables B-3 and B-4. 

Maximum allowable percent defective above U given in Tables 
B-3 and B-4. (For use when different AQL values for U and 
L are specified.) 

Maximum allowable percent defective below L given in Tables 
B-3 and B-4. (For use when different AQL values for U and 
L are specified.) 

pbar Sample estimate of the process percent defective, i.e., the 

estimated process average. 

The estimated process average for an upper specification limit. 

The estimated process average for a lower specification limit. 

The maximum number of estimated process averages which 
may exceed the AQL given in Table B-6. (For use in deter- 
mining application of tightened inspection.) 

F A factor used in determining the Maximum Standard Deviation 

(MSD). The F values are given in Table B-8. 

> Greater than Greater than 

< Less than Less than 

£ Sum of Sum of 
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SECTION C 
VARIABILITY UNKNOWN-RANGE METHOD 

Part I 
SINGLE SPECIFICATION LIMIT 



CI. SAMPLING PLAN FOR SINGLE 
SPECIFICATION LIMIT 

This part of the Standard describes the 
procedures for use with plans for a single 
specification limit when variability of the 
lot with respect to the quality characteris- 
tic is unknown and the range method is used. 
The acceptability criterion is given in two 
equivalent forms. These are identified as 
Form 1 and Form 2. 

Cl.l Use of Sampling Plans . To deter- 
mine whether the lot meets the accept- 
ability criterion with respect to a particu- 
lar quality characteristic and AQL value, 
the applicable sampling plan shall be used 
in accordance with the provisions of Sec- 
tion A, General Description of Sampling 
Plans, and those in this part of the Standard. 

CI. 2 Drawing of Samples . All samples shall 
be drawn in accordance with paragraph A7. 2. 

CI. 3 Determination of Sample Size Code 
Letter" ! The sample size code letter shall 
be selected from Table A-2 in accordance 
with paragraph A7.1. 

C2. SELECTING THE SAMPLING PLAN 
WHEN FORM 1 IS USED 

C2.1 Master Sampling Tables . The master 
sampling tables for plans based on varia- 
bility unknown for a single specification 
limit when using the range method are Tables 
C-l and C-2. Table C-l is used for nor- 
mal and tightened inspection and Table C-2 
for reduced inspection. 

C2.2 Obtaining the Sampling Plan . The 
sampling plan consists of a sample size and 
an associated acceptability constant. 1 The 
sampling plan is obtained from Master 
Table C-l or C-2. 

C2.2.1 Sample Size . The sample size n is 
shown in the master table corresponding to 
each sample size code letter. 



See Appendix C for definitions of all symbols 
unknown- range method. 
2 See Example C-l for a complete example of 



C2.2.2 Acceptability Constant . The accept- 
ability constant k, corresponding to the sam- 
ple size mentioned in paragraph C2.2.1, is 
indicated in the column of the master table 
corresponding to the applicable AQL value. 
Table C-l is entered from the top for nor- 
mal inspection and from the bottom for 
tightened inspection. Sampling plans for re- 
duced inspection are provided in Table C-2. 

C3. LOT-BY- LOT ACCEPTABILITY PRO T 
CEDURES WHEN FORM 1 IS USED 2 

C3.1 Acceptability Criterion. The degree 
of conformance of a quality characteristic 
with respect to a single specification limit 
s_hall be judged by the quantity (U-X)/R or 
(X-L)/R. 

C3.2 Computation . The following quantity 
shall be computed: (U-X)/R or (X-L)/R, 
depending on whether the specification limit 
is an upper or a lower limit, where 

U is the upper specification limit, 

L is the lower specification limit, 

X is the sample mean, and 

R is the average range of the sample. 

In this Standard, R is the average range of 
subgroup ranges. Each of the subgroups 
consists of 5 measurements, except for those 
plans with sample size 3, 4, or 7 in which 
case the subgroup size is the same as the 
sample size. In computing R, the order of 
the sample measurements as made must be 
retained. Subgroups of consecutive meas- 
urements must be formed and the range of 
each subgroup obtained. R is the average of 
the individual subgroup ranges. 

C3.3 Acceptability Criterion. Compare the 
quantity (U-X)/R or (X- L)_/R_with the accept- 
ability constant k. If (U-X)/R or(X-L)/R is 
equal to or greater than k, the lot meets the 
acceptability criterion; if (U-X)/R or 
(X-L)/R is less than k or negative, then the 
lot does not meet the acceptability criterion. 

used in the sampling plans based on variability 

this procedure. 
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C4. SUMMARY FOR OPERATION OF 
SAMPLING PLAN WHEN FORM 1 IS 
USED 

The following steps summarize the pro- 
cedures to be followed: 

(1) Determine the sample size code let- 
ter from Table A-2 byusing the lot size and 
the inspection level. 

(2) Obtain plan from Master Table C-l 
or C-2 by selecting the sample size n and 
the acceptability constant k. 

(3) Select at random the sample of n 
units from the lot; inspect and record the 
measurement of the quality characteristic 
for each unit of the sample. 

(4) Compute the sample mean X and the 
average range of the sample R, and also 
compute the quantity (U-3f)/H for an upper 
specification limit U or the quantity (X-L)/R 
for a lower specification limit L. 

(5) If the quantity (U-X)/R or (3C-~L)/K 
is equal to or greater than k, the lot_ meets 
the acceptability criterion; if (U-X)/fE or 
(X-L)/R is less than k or negative, then the 
lot does not meet the acceptability criterion. 

C5. SELECTING THE SAMPLING PLAN 
WHEN FORM 2 IS USED 

G5.1 Master Sampling Tables . The master 
sampling tables for plans based on variabil- 
ity unknown for a single specification limit 
when using the range method are Tables C-3 
and C-4 of Part II. Table C-3 is used for 
normal and tightened inspection and Table 
C-4 for reduced inspection. 

C5.2 Obtaining the Sampling Plan. The 
sampling plan consists of a sample size and 
an associated maximum allowable percent 
defective. The sampling plan is obtained 
from Master Table C-3 or C-4. 

C5.2.1 Sample Size . The sample size n is 
shown in the master table corresponding to 
each sample size code letter. 

C5.2.2 Maximum Allowable Percent Defec- 
tive . The maximum allowable percent de- 
fective M for sample estimates correspond- 
ing to the sample size mentioned in 
paragraph C5.2.1 is indicated in the column 
of the master table corresponding to the 
^applicable AQL value. Table C-3 is entered 
from the top for normal inspection and from 
the bottom for tightened inspection. Sam- 
pling plans for reduced inspection are pro- 
vided in Table C-4. 



C6. LOT-BY-LOT ACCEPTABILITY PRO, 
CEDURES WHEN FORM 2 IS USED 3 

C6.1 Acceptability Criterion . The degree 
of conformance of a quality characteristic 
with respect to a single specification limit 
shall be judged by the percent of noncon- 
forming product outside the upper or lower 
specification limit. The percentage of non- 
conforming product is estimated by entering 
Table C-5 with the quality index and the 
sample size. 

C6.2 Computation of Quality Index. The 
quality index Qjj = (U-X)c/H shall be com- 
puted if the specification Jimit is an upper 
limit U, or Ql = (X-L)c/R if it is a lower 
limit L. The quantities, X and R, are the 
sample mean and average range of the sam- 
ple, respectively. The computation of R is 
explained in paragraph C3.2. The factor c 
is provided in Master Tables C-3 and C-4 
corresponding to the sample size code letter. 

C6.3 Estimate of Percent Defective in Lot . 
The quality of a lot shall be expressed by 
PU, the estimated percent defective in the 
lot above the upper specification limit, or 
by pl, the estimated percent defective below 
the lower specification limit. The estimated 
percent defective pjj or p^ is obtained by 
entering Table C-5 with Qy or Ql and the 
appropriate sample size. 

C6.4 Acceptability Criterion. Compare the 
estimated lot percent defective pu or pl with 
the maximum allowable percent defective 
M. If pu or pl is equal to or less than M, 
the lot meets the acceptability criterion; if 
PU or pl is greater than M or if Qu or Ql 
is negative, then the lot does not meet the 
acceptability criterion. 

C7. SUMMARY OF OPERATION OF SAM- 
PLING PLAN WHEN FORM 2 IS USED 



The following steps summarize 
prorftdures to be followed: 



the 



(1) Deterxrnne the sample size code let- 
ter from Table A- Z byusing the lot size and 
the inspection level. 

(2) Obtain plan from Master Table C-3 
or C-4 by selecting the sample size n. the 
factor c, and the maximum allowable per 
cent defective M. 

(3) Select at random the sample of n 
units from the lot; inspect and record the 
measurement of the quality characteristic 
on each unit of the sample. 



^See Example C-2 for a complete example of this procedure. 
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(4) Compute the sample mean X and the 
average range of the sample R. 

_J5) Compute the quality index Qy = 
(U-X)c/R if the upper specification limit U 
is specified, or Ql = (X-L)c/R if the lower 
specification limit L is specified. 

(6) Determine the estimated lot percent 
defective py or pL from Table C-5. 
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(7) If the estimated lot percent defective 
PU or PL * s equal to or less than the maxi- 
mum allowable percent defective M, the lot 
meets the acceptability criterion; if pjj or 
PL * s greater than M or if Qy or Ql^ s ne g- 
ative,then the lot does not meet the accept- 
ability criterion. 



EXAMPLE C-l 

Example of Calculations 

Single Specification Limit— Form 1 

Variability Unknown - Range Method 

Example The lower specification limit for electrical resistance of a certain electrical com- 
ponent is 620 ohms. A lot of 100 items is submitted for inspection. Inspection 
Level IV, normal inspection, with AQL = .4% is to be used. From Tables A-2 and 
C-l it is seen that a sample of size 10 is required. Suppose that values of the 
sample resistances in the order reading from left to right are as follows: 

643, 651, 619, 627, 658, (R x = 658 - 619 = 39) 
670, 673, 641, 638, 650, (R 2 = 673 - 638 = 35) 

and compliance with the acceptability criterion is to be determined. 



Line Information Needed 

1 Sample Size: n 

2 Sum of Measurements: EX 

3 Sample Mean X: XX/n 

4 Average Range R: 2R/no. of subgroups 

5 Specification Limit (Lower): L 

6 The quantity: (X-L)/K 

7 Acceptability Constant: k 

8 Acceptability Criterion: Compare (XT-L)/E 
with k 



Value Obtained 


Explanation 


10 






6470 






647 




6470/10 


37 




(39+35)/2 


620 






• 


730 


(647-620)/37 


• 


811 


See Table C-l 


.730 < 


.811 


See Para. C3.3 



The lot does not meet the acceptability criterion, since (X-L)/R is less than k. 

NOTE: If a single upper specification limit U is given, then compute the quantity (U-X)/R in 
line 6 and compare it with k; the lot meets the acceptability criterion, if (U-X)/R is 
equal to or greater than k. 
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EXAMPLE C-2 

Example of Calculations 

Single Specification Limit— Form 2 

Variability Unknown - Range Method 

Example A lower specification limit for electrical resistance of a certain electrical com- 
ponent is 620 ohms. A lot of 100 items is submitted for inspection. Inspection 
Level IV, normal inspection, with AQL - .4% is to be used. From Tables A- 2 and 
C-l it is seen that a sample of size 10 is required. Suppose the values of the 
sample resistances in the order reading from left to right are as follows: 

643, 651, 619, 627, 658, (R x .= 658 - 619 = 39) 
670, 673, 641, 638, 650, (R 2 = 673 - 638 = 35) 

and compliance with the acceptability criterion is to be determined. 



Line Information Needed 

1 Sample Size: n 

2 Sum of Measurements: 2X 

3 Sample Mean X: XX/n 

4 Average Range R: 2R/no. of subgroups 

5 Factor c 

6 Specification Limit (Lower): L 

7 Quality Index: Q L = (X-L)c/K 

8 Est. of Lot Percent Def.: p L 

9 Max. Allowable Percent Def.: M 

10 Acceptability Criterion: Compare p^, with M 



Value Obtained 


Explanation 


10 




6470 




647 


6470/10 


37 


(39+35)/2 


2.405 


See Table C-3 


620 




1.76 


(647-620)2.405/37 


2.54% 


See Table C-5 


1.14% 


See Table C-3 


2.54% > 1.14% 


See Para. C6.4 



The lot does not meet the acceptability criterion, since p T is greater than M. 

NOTE : If a_s ingle upper specification limit U is given, then compute the quality index Q*j = 
(U-X)c/R in line 7 and obtain the estimate of lot percent defective p^j. Compare p^ 
with M; the lot meets the acceptability criterion, if py is equal to or less than M. 
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Part II 
DOUBLE SPECIFICATION LIMIT 



C8. SAMPLING PLAN FOR DOUBLE 
SPECIFICATION LIMIT 

This part of the Standard describes the 
procedures for use with plans for a double 
specification limit when variability of the 
lot with respect to the quality characteristic 
is unknown and the range method is used. 

C8.1 Use of Sampling Plans . To determine 
whether the lot meets the acceptability cri- 
terion with respect to a particular quality 
characteristic and AQL value(s), the appli- 
cable sampling plan shall be used in accord- 
ance with the provisions of Section A, Gen- 
eral Description of Sampling Plans, and 
those in this part of the Standard. 

C9. SELECTING THE SAMPLING PLAN 

A sampling plan for each AQL value 
shall be selected from Table C-3 or C-4 as 
follows: 

C9.1 Determination of Sample Size Code 
Letter^ The sample size code letter shall 
be selected from Table A-2 in accordance 
with paragraph A7.1. 

C9.2 Master Sampling Tables . The master 
sampling tables for plans based on variabil- 
ity unknown for a double specification limit 
when using the range method are Tables C-3 
and C-4. Table C-3 is used for normal and 
tightened inspection and Table C-4 for re- 
duced inspection. 

C9.3 Obtaining Sampling Plan . A sampling 
plan consists of a sample size and the as- 
sociated maximum allowable percent defec- 
tive^). The sampling plan to be applied in 
inspection shall be obtained from Master 
Table C-3 or C-4. 

C9.3.1 Sample Size . The sample size n is 
shown in the master tables corresponding to 
each sample size code letter. 

C9.3.2 Maximum Allowable Percent Defec- 
tive . The maximum allowable percent de- 
fective for sample estimates of percent 
defective for the lower, upper, or both spec- 
ification limits combined, corresponding to 
the sample size mentioned in paragraph 
C9.3.1,is shown in the column of the master 
table corresponding to the applicable AQL 
value(s). If different AQL's are assigned 
to each specification limit, designate the 



maximum allowable percent defective by Mj^ 
for the lower limit, and by My for the upper 
limit. If one AQL is assigned to both limits 
combined, designate the maximum allowable 
percent defective by M. Table C-3 is entered 
from the top for normal inspection and from 
the bottom for tightened inspection. Sam- 
pling plans for reduced inspection are pro- 
vided in Table C-4. 

CIO. DRAWING OF SAMPLES 

Samples shall be selected in accord- 
ance with paragraph A7.2. 

Cll. LOT-BY- LOT ACCEPTABILITY 
PROCEDURES 

Cll.l Acceptability Criterion. The degree 
of conformance of a quality characteristic 
with respect to a double specification limit 
shall be judged by the percent of noncon- 
forming product. The percentage of non- 
conforming product is estimated by entering 
Table C-5 with the quality index and the 
sample size. 

CI 1.2 Computation of Quality Indices . The 
quality indices Qjj = (U-X)c/R and Ql = 
(X-L)c/R shall be computed, where 

U is the upper specification limit, 
L is the lower specification limit, 
c is a factor provided in Tables C-3 and 

C-4, 
X is the sample mean, and 
& is the average range of the sample. 

In this Standard, R is the ^average range of 
the subgroup ranges. Each of the subgroups 
consists of 5 measurements, except for those 
plans with sample size 3, 4, or 7 in which 
case the subgroup size is the same as the 
sample size. In computing R, the order of 
the sample measurements as made must be 
retained. Subgroups of consecutive meas- 
urements must be formed_and the range of 
each subgroup obtained. R is the average 
of the individual subgroup ranges. 

Cll. 3 Percent Defective in the Lot . The 
quality of a lot shall be expressed in terms 
of the lot percent defective. Its estimate will 
be designated by pl, py» or p. The estimate 
PU indicates conformance with respect to the 
upper specification limit, pr with respect to 
the lower specification limit, and p for 
both specification limits combined. The 
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estimates pj^and pu shall be determined by 
entering Table C-5, respectively with Q^, 
and Qjj and the sample size. The estimate 
p shall be determined by adding the corres- 
ponding estimated percent defectives p^ 
and pu found in the table. 

C12. ACCEPTABILITY CRITERION AND 
SUMMARY FOR OPERATION OF 
SAMPLING PLANS 

C 1 2 . 1 One AQL value for both Upper and 
Lower Specification Limit Combin ed. 

C12.1.1 Acceptability Criterion. Compare 
the estimated lot percent defective p = p n + 
PL with the maximum allowable percent 
defective M. If p is equal to or less thanM, 
the lot meets the acceptability criterion; if 
p is greater than M or if either Qtj or Qt or 
both are negative, then the lot does not meet 
the acceptability criterion. 

C12.1.2 Summary for Operation of Sampling 
Plan . In cases where a single AQL value is 
established for the upper and lower specifi- 
cation limit combined for a single quality 
characteristic, the following steps summa- 
rize the procedures to be used: 

(l)'Determine the sample size code 
letter from Table A-2 by using the lot size 
and the inspection level. 

(2) Select plan from Master Table 
C-3 or C-4. Obtain the sample size n, the 
factor c, and the maximum allowable per- 
cent defective M. 

(3) Select at random, the sample of 
n units from the lot; inspect and record the 
measurement of the quality characteristic 
on each unit of the sample. 

(4) Compute the sample mean X and 
average range of the sample K. 

__ (5) Compute the quality indices Qy 
= (U-X)c/R and Q L = (X-L)c/Xl. 

(6) Determine the estimated lot 
percent defective p = pjj + p T from Table 
C-5. 

(7) If the estimated lot percent de- 
fective pis equal to or less than the maximum 
allowable percent defective M, the lot meets 
the acceptability criterion; if p is greater 
than M or if either Qtj or Q L or both are 
negative, then the lot does not meet the ac- 
ceptability criterion. 

C12.2 Different AQL values for Upper and 
Lower Specification Limit. 



CI 2.2.1 Acceptability Criteria. Compare 
the estimated lot percent defectives p L and 
Pjjwith the corresponding maximum allow- 
able percent defectives Mr and Mtj; also 
compare p = p L + pjj with the larger of M^ 
and My. If PL is equal to or less than M^, 
PU is equal to or less than My, and p is 
equal to or less than the larger of M T and 
My, the lot meets the acceptability criteria; 
otherwise, the lot does not meet the accept- 
ability criteria. If either Qj^ or Qjj or both 
are negative, then the lot does not meet the 
acceptability criteria. 

C12.2.2 Summary for Operation of Sampling 
Plan. In cases where a different AQL value 
is established for the upper and lower spec- 
ification limit for a single quality character- 
istic, the following steps summarize the 
procedures to be used: 

(1) Determine the sample size code 
letter from Table A-2 by using the lot size 
and inspection level. 

(2) Select the sampling plan from 
Master Table C-3 or C-4. Obtain the sam- 
ple size n, the factor c, and the maximum 
allowable percent defectives Mtj and Mr, 
corresponding to AQL values for the upper 
and lower specification limits, respectively. 

(3) Select at random the sample of 
n units from the lot; inspect and record the 
measurement of the quality characteristic 
on each unit in the sample. 

(4) Compute the sample mean X and 
average range of the sample R. 

_ (5) Compute the quality indices Qtj 
= (U-X)c/R and Q L = (X-L)c/R. 

(6) Determine the estimated lot 
percent defectives pjj and pj^, corresponding 
to the percent defectives above the upper 
and below the lower specification limits. 
Also determine the combined percent defec- 
tive p = pu + p L . 

(7) If all three of the following con- 



ditions: 
Mu, 

Mr, 



(a) py is equal to or less than 

(b) pj^ is equal to or less than 



*See Example C-3 for a complete example of 
b See Example C-4 for a complete example of 



(c) p is equal to or less than the 
larger of Mj^ and My, 

are satisfied, the lot meets the acceptability 
criteria; otherwise, the lot does not meet the 
acceptability criteria. If either QL,or Qyor 
both are negative, then the lot does not meet 
the acceptability criteria. 

this procedure, 
this procedure. 
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EXAMPLE C-3 

Example of Calculations 

Double Specification Limit 

Variability Unknown - Average Range Method 

One AQL Value for Both Upper and Lower Specification Limit Combined 

Example The specifications for electrical resistance of a certain electrical component is 
650.0 ± 30 ohms. A lot of 100 items is submitted for inspection. Inspection Level 
IV, normal inspection, with AQL = .4% is to be used. From Tables A-2 and C-3 it 
is seen that a sample of size 10 is required. Suppose the values of the sample 
resistance in the order reading from left to right are as follows: 

643, 651, 619, 627, 658, (R, = 658 - 619 = 39) 
670, 673, 641, 638, 650, (R 2 = 673 - 638 = 35) 

and compliance with the acceptability criterion is to be determined. 

Line Information Needed 

1 Sample Size: n 

2 Sum of Measurements: SX 

3 Sample Mean X: 2X/n 

4 Average Range R: 2R/no. of subgroups 

5 Factor c 

6 Upper Specification Limit: U 

7 Lower Specification Limit: L 

8 Quality Index: Qy = (U-X)c/R 

9 Quality Index: Q L = (X-L)c/R 

10 Est. of Lot Percent Def. above U: py 

11 Est. of Lot Percent Def. below L: p L 

12 Total Est. Percent Def. in Lot: P = Py + Pl 

13 Max. Allowable Percent Def.: M 

14 Acceptability Criterion: Compare p = 
PU + Pl w * tn M 

The lot does not meet the acceptability criterion, since p = p^j + p^ is greater than M. 



Value Obtained 


Explanation 


10 




6470 




647 


6470/10 


37 


(39 + 35)/2 


2.405 


See Table C-3 


680 




620 




2.15 


(680-647)2.405/37 


1.76 


(647-620)2.405/37 


.35% 


See Table C-5 


2.54% 


See Table C-5 


2.89% 


.35% + 2.54% 


1.14% 


See Table C-3 


2.89% >1.14% 


See Para. 
C12. 1.2(7) 
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EXAMPLE C-4 

Example of Calculations 

Double Specification Limit 

Variability Unknown - Average Range Method 

Different AQL Values for Upper and Lower Specification Limits 

Example The specifications for electrical resistance of a certain electrical component is 
650.0 ± 30 ohms. A lot of 100 items is submitted for inspection. Inspection Level 
IV, normal inspection, with AQL = 2.5% for the upper and AQL = 1% for the lower 
specification limit is to be used. From Tables A-2 and C-3 it is seen that a sam- 
ple of size 10 is required. Suppose the values of the sample resistances in the 
order reading from left to right are as follows: 

643, 651, 619, 627, 658, (R x = 658 - 619 = 39) 
670, 673, 641, 638, 650, (R 2 = 673 - 638 = 35) 

and compliance with the acceptability criteria is to be determined. 



Line 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 
13 
14 
15 



Information Needed 

Sample Size: n 

Sum of Measurements: XX 

Sample Mean X: 2X/n 

Average Range R: 2R/no. of subgroups 

Factor c 

Upper Specification Limit: U 

Lower Specification Limit: L 

Quality Index: Q v = (U-X)c/R 

Quality Index: Q L = (X-L)c/R 

Est. of Lot Percent Def. above U: p^ 

Est. of Lot Percent Def. below L: p L 

Total Est. Percent Def. in Lot: p = pu + Pt, 

Max. Allowable Percent Def. above U: My 

Max. Allowable Percent Def. below L: M L 

Acceptability Criteria: (a) Compare py 

with My 

(b) Compare p* 
with Ml 

(c) Compare p 
with My 



Value Obtained 



Explanation 



10 




6470 




647 


6470/10 


37 


(39 + 35) /Z 


2.405 


See Table C-3 


680 




620 




2.15 


(680-647)2.405/37 


1.76 


(647-620)2.405/37 


.35% 


See Table C-5 


2.54% 


See Table C-5 


2.89% 


.35% + 2.54% 


7.42% 


See Table C-3 


3.23% 


See Table C-3 


.35% <7.42% 
2.54% <3.23% 
2.89% <7.42% 


See Para. 
C12.2.2(7)(a) 
See Para. 
C12.2.2(7)(b) 
See Para. 
C12.2.2(7)(c) 



The lot meets the acceptability criteria, since 15(a), (b) and (c) are satisfied; i.e., prj < 
My» Pl < M L and P < M U- 
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Part III 

ESTIMATION OF PROCESS AVERAGE AND CRITERIA FOR 
REDUCED AND TIGHTENED INSPECTION 



C13. ESTIMATION OF PROCESS AVER- 
AGE 

The average percent defective, based 
upon a group of lots submitted for original 
inspection, is called the process average. 
Original inspection is the first inspection of 
a particular quantity of product submitted 
for acceptability as distinguished from the 
inspection of product which has been resub- 
mitted after prior rejection. The process 
average shall be estimated from the results 
of inspection of samples drawn from a spec- 
ified number of preceding lots for the pur- 
pose of determining severity of inspection 
during the course of a contract in accordance 
with paragraph CI 4. 3. Any lot shall be in- 
cluded only once in estimating the process 
average. The estimate of the process aver- 
age is designated by py when computed with 
respect to an upper specification limit, by 
Pl when computed with respect to a lower 
specification limit, and by p when computed 
with respect to a double specific at ion limit. 

CI 3.1 Abnormal Results . The results of 
inspection of product manufactured under 
conditions not typical of usual production 
shall be excluded from the estimated pro- 
cess average. 

C13.2 Computation of the Estimated Pro- 
cess Average . The estimated process aver- 
age is the arithmetic mean of the estimated 
lot percent defectives computed from the 
sampling inspection results of the preceding 
ten (10) lots or as may be otherwise desig- 
nated. In order to estimate the lot percent 
defective, the quality indices Qy and/or Q^ 
shall be computed for each lot. Ihese are: 
Qy = (U-X)c/R and Q L = (X-L)c/K. (See 
paragraph CI 1.2.) 

6 
CI 3.2.1 Single Specification Limit. The 

estimated lot percent defective shall be de- 
termined from Table C-5 for the plans based 
on the range method. The quality index Qy 
shall be used for the case of an upper spec- 
ification limit orQLfor the case of a lower 
specification limit. Table C-5 is entered 
with Qy or Ql and the sample size, and the 



corresponding estimated lot percent defec- 
tive Ptt or pi , respectively, is read from 
the table. The estimated process average 
PU is the arithmetic mean of the individual 
estimated lot percent defectives Pu' s * Sim- 
ilarly, the estimated process average p^ 
is the arithmetic mean of the individual esti- 
mated lot percent defectives pl's. 

C13.2.2 Double Specification Limit . The 
estimated lot percent defective shall be de- 
termined from Table C-5 for the plans based 
on the range method. The quality indices 
Q|j and Qj_^ shall be computed. Table C-5 
is entered separately with Q^j and Qj^ and 
the sample size, and the corresponding p^ 
and pl are read from the table. The esti- 
mated lot percent defective is p = p^ + p* • 
The estimated process average p is the 
arithmetic mean of the individual estimated 
lot percent defectives p's. 



C13.2.3 Special Case . If the quality index 
Qy or Ql is a negative number, then Table 
C-5 is entered by disregarding the negative 
sign. However, in this case the estimated 
lot percent defective above the upper limit 
or below the lower limit is obtained by sub- 
tracting the percentage found in the table 
from 100%. 7 

C14. NORMAL, TIGHTENED, AND RE- 
DUCED INSPECTION 

This Standard established sampling 
plans for normal, tightened, and reduced 
inspection. 

CI 4.1 At Start of Inspection. Normal in- 
spection shall be used at the start of inspec- 
tion unless otherwise designated. 

C14.2 During Inspection. During the course 
of inspection, normal inspection shall be 
used when inspection conditions are such 
that tightened or reduced inspection is not 
required in accordance with paragraphs 
C14.3 and C14.4. 

CI 4. 3 Tightened Inspection . Tightened in- 
spection shall be instituted when the esti- 
mated process average computed from the 



When Form 1— Single Specification Limit is used for the acceptability criterion, the esti- 
mate of lot per cent defective p^j or pj^ is not obtained; in order to estimate the process aver- 
age, it is necessary to complete paragraphs C6.2 and C6.3 of Form 2. 
7 For example, if Qrj=-.50and Q L = 1.60, using sample size 60, py = 100% - 30.94% = 69.06%, 
p L = 5.32% and p = 69.06% + 5.3H = 74.38%. 



IB 



preceding ten (10) lots (or such other num- 
ber of lots designated) in accordance with 
paragraph CI 3.2 is greater than the AQL, 
and when more than a certain number T of 
these lots have estimates of the percent 
defective exceeding the AQL. The T-values 
are givenin Table C-6 for the process aver- 
age computed from 5, 10 or 15 lots. 8 Nor- 
mal inspection shall be reinstated if the 
estimated process average of lots under 
tightened inspection is equal to or less than 
the AQL. 

C14.4 Reduced Inspection . Reduced in- 
spection may be instituted provided that all 
of the following conditions are satisfied: 

Condition A. The preceding ten (10) 
lots (or such other number of lots designated) 
have been under normal inspection and none 
has been rejected. 

Condition B. The estimated percent 
defective for each of these preceding lots is 
less than the applicable lower limit shown 
in Table C-7; orfor certain sampling plans, 
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the estimated lot percent defective is equal 
to zero for a specified number of consecu- 
tive lots (see Table C-7). 

Condition C. Production is at a 
steady rate. 

Normal inspection shall be reinstated if any 
one of the following conditions occurs under 
reduced inspection. 

Condition D. A lot is rejected. 

Condition E. The estimated process 
average is greater than the AQL. 

Condition F. Production becomes 
irregular or delayed. 

Condition G. Other conditions as 
may warrant that normal inspection should 
be reinstated. 

C14.5 Sampling Plans for Tightened or Re- 
duced Inspection. Sampling plans for tight - 
ened and reduced inspection are provided in 
Section C, Parts I and II. 



8 If the sample size code letter is not the same for all samples used, the entry in Table C-6 
is determined by the sample size code letter corresponding to the smallest sample size 
used in any of the lots included in the estimation of the process average. 
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TABLE C-6 

Values of T for Tightened Inspection 



Range Method 



Sample size 






Acceptable Quality Levels 


(in percent defective) 




Number 


code letter 


.04 


.065 


.10 


.15 


.25 


.40 


.65 
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4 


4 


4 


4 


4 


4 


4 


4 


4 


5 


K 


6 


6 


6 


6 


7 


7 


7 


7 


7 


8 


8 


8 


8 


8 


10 




7 


8 


8 


8 


9 


9 


10 


10 


10 


11 


11 


11 


11 


11 


15 




4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


5 


L 


6 


6 


6 


6 


7 


7 


7 


7 


7 


8 


8 


8 


8 


8 


10 




8 


8 


9 


9 


9 


9 


10 


10 


10 


11 


11 


11 


11 


11 


15 




4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


5 


M 


6 


6- 


7 


7 


7 


7 


7 


7 


8 


8 


8 


8 


8 


8 


10 




8 


9 


9 


9 


9 


10 


10 


10 


11 


11 


11 


11 


11 


11 


15 




4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


5 


N 


7 


7 


7 


7 


7 


7 


7 


8 


8 


8 


3 


8 


8 


8 


10 




9 


9 


9 


10 


10 


10 


10 


11 


11 


11 


11 


11 


11 


11 


15 




4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


5 


O 


7 


7 


7 


7 


7 


7 


8 


8 


8 


8 


8 


8 


8 


8 


10 


, 


9 


10 


10 


10 


10 


10 


11 


11 


11 


11 


11 


11 


11 


11 


15 



♦There are no sampling plans provided in this Standard for these code letters and AQ Lvalues. 
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TABLE C-6— Continued 

Values of T for Tightened Inspection 



MIL-STD-414 
11 June 1957 

Range Method 



Sample size 






Acceptable Quality Levels 


(in percent defective) 




Number 


code letter 


.04 


.065 


.10 


.15 


.25 


.40 


.65 


1.0 


1.5 


2.5 


4.0 


6.5 


10.0 


15.0 


of Lots 




4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


5 


P 


7 


7 


7 


7 


7 


8 


8 


8 


8 


8 


8 


8 


8 


8 


10 




10 


10 


10 


10 


10 


11 


11 


11 


11 


11 


11 


11 


11 


12 


15 




4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


5 


Q 


7 


7 


7 


8 


8 


8 


8 


8 


8 


8 


8 


8 


8 


8 


10 




10 


10 


10 


10 


11 


11 


11 


11 


11 


11 


11 


11 


11 


12 


15 



The top figure in each block refers to the preceding 5 lots, the middle figure to the 
preceding 10 lots and the bottom figure to the preceding 15 lots. 

Tightened inspection is required when the number of lots with estimates of percent 
defective above the AQL from the preceding 5, 10, or 15 lots is greater than the given value 
of T in the table, and the process average from these lots exceeds the AQL. 

All estimates of the lot percent defective are obtained from Table C-5. 
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APPENDIX C 

Definitions 

Symbol Read Definitions 

n Sample size for a single lot. 

X X bar Sample mean. Arithmetic mean of sample measurements 

from a single lot. 

R Range. The difference between the largest and smallest 

measurements in a subgroup. In this Standard, the subgroup 
size is 5 except for those plans in which n = 3, 4 : or 7, in 
which case the subgroup is the same as the sample size. 

Rl Range of the first subgroup. 

R£ Range of the second subgroup. 

R R bar Average range. The arithmetic mean of the range values of 

the subgroups of the sample measurements from a single lot. 

U Upper specification limit. 

L Lower specification limit. 

k The acceptability constant given in Tables C-l and C-2. 

c A factor used in determining the quality index when using the 

range method. The c values are given in Tables C-3 and C-4. 

Quality Index for use with Table C-5. 

Quality Index for use with Table C-5. 

Sample estimate of the lot percent defective above U from 
Table C-5. 

p sub L Sample estimate of the lot percent defective below L from 

Table C-5. 

Total sample estimate of the lot percent defective p = p n + p T . 

Maximum allowable percent defective for sample estimates 
given in Tables C-3 and C-4. 

Maximum allowable percent defective above U given in Tables 
C-3 and C-4. (For use when different AQL values for U and 
L are specified.) 

Maximum allowable percent defective below Lgiven in Tables 
C-3 and C-4. (For use when different AQL values for U and 
L are specified.) 

p p bar Sample estimate of the process percent defective, i.e., the 

estimated process average. 

Py p bar sub U The estimated process average for an upper specification limit. 

P"k p bar sub L The estimated process average for a lower specification limit. 

T The maximum number of estimated process averages which 

may exceed the AQL given in Table C-6. (For use in deter- 
mining application to tightened inspection.) 
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APPENDIX C-Continued 

Definitions 
Symbol Read Definitions 

f A factor used in determining the Maximum Average Range 

(MAR). The f values are given in Table C-8. 

> Greater than Greater than. 

< Less than Less than. 

2 Sum of Sum of. 
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SECTION D 
VARIABILITY KNOWN 

Part I 
SINGLE SPECIFICATION LIMIT 



Dl. SAMPLING PLAN FOR 
SPECIFICATION LIMIT 



SINGLE 



This part of the Standard describes the 
procedures for use with plans for a single 
specification limit when variability of the 
lot with respect to the quality characteristic 
is known. The acceptability criterion is 
given in two equivalent forms. These are 
identified as Form 1 and Form 2. 

Dl.l Use of Sampling Plans . To determine 
whether the lot meets the acceptability 
criterion with respect to a particular quality 
characteristic and AQL value, the applicable 
sampling plan shall be used in accordance 
with the provisions of Section A, General 
Description of Sampling Plans, and those in 
this part of the Standard. 

D1.2 Drawing of Samples . All samples shall 
be drawn in accordance with paragraph A7.2. 

D1.3 Determination of Sample Size Code 
Letter . The sample size codedetter shall 
be selected from Table A-2 in accordance 
with paragraph A7.1. 



D2. SELECTING THE SAMPLING 
WHEN FORM 1 IS USED 



PLAN 



D2.1 Master Sampling Tables . The master 
sampling tables for plans based on varia- 
bility known for a single specification limit 
are Tables D-l and D-2. Table D-l is used 
for normal and tightened inspection and 
Table D-2 for reduced inspection. 

D2.2 Obtaining Sampling Plan. The sam- 
pling plan consists of a sample size and an 
associated acceptability constant. The 

sampling plan is obtained from Master 
Table D-l and D-2. 

D2.2.1 Sample Size . The sample size n is 
shown in the master table corresponding to 
each sample size code letter and AQL. 



D2.2.2 Acceptability Constant . The accept- 
ability constant k, corresponding to the sam- 
ple size mentioned in paragraph D2.2.1, is 
indicated in the column of the master table 
corresponding to the applicable AQL value. 
Table D-l is entered from the top for normal 
inspection and from the bottom for tightened 
inspection. Sampling plans for reduced in- 
spection are provided in Table D-2. 

D3. LOT-BY-LOT ACCEPTABILITY PRO- 
CEDURES WHEN FORM 1 IS USED 2 

D3.1 Acceptability Criterion . The degree 
of conformance of a quality characteristic 
with respect to a single specification limit 
shall be judged by the quantity (U-X)/ff or 
(X-L)/*. 

D3.2 Computation . The following quantity 
shall be computed: (U-X)/<7 or (X-L)/<r, de- 
pending on whether the specification limit 
is an upper or a lower limit, where 

U is the upper specification limit, 

L is the lower specification limit, 

X is the sample mean, and 

a is the known variability. 

D3.3 Acceptability Criterion. Compare the 
quantity (U-X) la or (X-L)/* with the accept- 
ability constant k. If (U-X)/<7 or (X-L)/a is 
equal to or greater than k, the lot meets the 
acceptability criterion; if (U-X)/<7 or (X- L)/a 
is less than k or negative, then the lot does 
not meet the acceptability criterion. 



D4. 



SUMMARY 
SAMPLING 
USED 



FOR OPERATION OF 
PLAN WHEN FORM 1 IS 



The following steps summarize the pro- 
cedures to be followed: 

(1) Determine the sample size code let- 
ter from Table A-2 byusing the lot size and 
the inspection level. 

^ee Appendix D for definitions of all symbols used in the sampling plans based on variability 

known. 
^See Example D-l for a complete example of this procedure. 
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(2) Obtain plan from Master Table D-l 
or D-2 by selecting the sample size n and 
the acceptability constant k. 

(3) Select at random the sample of n 
units from the lot; inspect and record the 
measurement of the quality characteristic 
for each unit of the sample. 

(4) Compute the sample mean X, and 
also compute the quantity (U-X)/cr for an 
upper specification limit U or the quantity 
(X-L)/<y for a lower specification limit L. 

(5) If the quantity (U-X)/a or (X-L)/a 
is equal to or greater than k, the lot meets 
the acceptability criterion; if (U-X)/a or 
(X-L)/cr is less than k or negative, then the 
lot does not meet the acceptability criterion. 

D5. SELECTING THE SAMPLING PLAN 
WHEN FORM 2 IS USED 

D5.1 Master Sampling Tables . The master 
sampling tables for plans based on varia- 
bility known for a single specification limit 
are Tables D-3 and D-4 of Part II. Table 
D-3 is used for normal and tightened in- 
spection and Table D-4 for reduced inspec- 
tion. 

D5.2 Obtaining the Sampling Plan . The 
sampling plan consists of a sample size and 
an associated maximum allowable percent 
defective. The sampling plan is obtained 
from Master Table D-3 or D-4. 

D5.2.1 Sample Size . The sample size n is 
shown in the master table corresponding to 
each sample size code letter. 

D5.2.2 Maximum Allowable Percent De- 
fective . The maximum allowable percent 
defective M for sample estimates corres- 
ponding to the sample size mentioned in 
paragraph D5.2.1 is indicated in the column 
of the master table corresponding to the 
applicable AQL value. Table D-3 is entered 
from the top for normal inspection and from 
the bottom for tightened inspection. Sam- 
pling plans for reduced inspection are pro- 
vided in Table D-4. 

D6. LOT-BY-LOT ACCEPTABILITY PRO- 
CEDURES WHEN FORM 2 IS USED 3 



D6.1 Acceptability Criterion . The degree 
of conformance of a quality characteristic 
with respect to a single specification limit 
shall be judged by the percent of noncon- 
forming product outside the upper or lower 

3 ~ "■ " 

See Example D-2 for a complete example of this procedure. 
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specification limit. The percentage of non- 
conforming product is estimated by entering 
Table D-5 with the quality index. 

D6.2 Computation of Quality Index. The 
quality index Qjj = (U-3t)v/^ shall be com- 
puted if the specification limit is an upper 
limit U, or Qj^ = (5T- L)v/cr^ if it is a lower 
limit L. The quantities, X and a , are the 
sample mean and known variability, respec- 
tively. The factor v is provided in Tables 
D-3 and D-4 corresponding to the sample 
size. 

D6.3 Estimate of Percent Defective in Lot . 
The quality of a lot shall be expressed by 
Py, the estimated percent defective in the 
lot above the upper specification limit, or 
by pl» the estimated percent defective below 
the lower specification limit. The estimated 
percent defective pjj or pj^ is obtained by 
entering Table D-5 with Qjj or Q^. 

D6.4 Acceptability Criterion . Compare the 
estimated lot percent defective py or p^ 
with the maximum allowable percent defec- 
tive M. If pu or pl is equal to or less than 
M, the lot meets the acceptability criterion; 
if p|j or pj^ is greater than M or if Qjj or 
Ql is negative, then the lot does not meet 
the acceptability criterion. 

D7. SUMMARY FOR OPERATION OF 
SAMPLING PLAN WHEN FORM 2 IS 
USED 

The following steps summarize the pro- 
cedures to be followed: 

(1) Determine the sample size code let- 
ter from Table A-2 by using the lot size and 
the inspection level. 

(2) Obtain plan from Master Table D-3 
or D-4 by selecting the sample size n, the 
factor v, and the maximum allowable per- 
cent defective M. 

(3) Select at random the sample of n 
units from the lot; inspect and record the 
measurement of the quality characteristic 
on each unit of the sample. 

(4) Compute the sample mean X. 

_(5) Compute the quality index Qjj = 
(U-X)v/c7 if an upper specification limit U 
is specified, or Q^, = (X-L)v/or if a lower 
specification limit L is specified. 

(6) Determine the estimated lot percent 
defective py or pl from Table D-5. 



(7) If the estimated lot percent defec- 
tive pu or pl is equal to or less than the 
maximum allowable percent defective M, 
the lot meets the acceptability criterion; 
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if pu or pl is greater than M or if Q™ or 
Ql is negative, then the lot does not meet 
the acceptability criterion. 



EXAMPLE D-l 

Example of Calculations 

Single Specification Limit— Form 1 

Variability Known 

Example The specified minimum yield point for certain steel castings is 58,000 psi. A lot 
of 500 items is submitted for inspection. Inspection Level IV, normal inspection, 
with AQL = 1.5% is to be used. The variability a is known to be 3000 psi. From 
Tables A-2 and D-l it is seen that a sample of size 10 is required. Suppose the 
yield points of the sample specimens are: 

62,500; 60,500; 68,000; 59,000; 65,500; 
62,000; 61,000; 69,000; 58,000; 64,500; 

and compliance with the acceptability criterion is to be determined. 



i 



Line Information Needed 

1 Sample Size: n 

2 Known Variability: a 

3 Sum of Measurements: 2X 

4 Sample Mean X: SX/n 

5 Specification Limit (Lower): L 

6 The Quantity: (X-L)/<7 

7 Acceptability Constant: k 

8 Acceptability Criterion: Compare (X-L)/a 
with k 



Value Obtained 


Explanation 


10 




3,000 




630,000 




63,000 


63,000/10 


58,000 




1.67 


(63, 000-58, 000)/3000 


1.70 


See Table D-l 


1.67 < 1.70 


See Para. D3.3 



The lot does not meet the acceptability criterion, since (X-L)/ff is less than k. 

NOTE : If a single upper specification limit U is given, then compute the quantity (U-X)/cy in 
line 6 and compare it with k; the lot meets the acceptability criterion if (U-X)/<ris 
equal to or greater than k. 
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EXAMPLE D-2 

Example of Calculations 

Single Specification Limit— Form 2 

Variability Known 

Example The specified minimum yield point for certain steel castings is 58,000 psi. A lot 
of 500 items is submitted for inspection. Inspection Level IV, normal inspection, 
with AQL = 1.5% is to be used. The variability a is known to be 3000 psi. From 
Tables A-2 and D-l it is seen that a sample of size 10 is required. Suppose the 
yield points of the sample specimens are: 

62,500; 60,500; 68,000; 59,000; 65,500; 
62,000; 61,000; 69,000; 58,000; 64,500; 

and compliance with the acceptability criterion is to be determined. 



Line Information Needed 

1 Sample Size: n 

2 Known Variability: a 

3 Sum of Measurements: 2X 

4 Sample Mean X: IX/n 

5 Factor: v 

6 Specification Limit (Lower): L 

7 Quality Index: Q L = (X-L)v/a 

8 Est. of Lot Percent Def: p L 

9 Max. Allowable Percent Def.: M 

10 Acceptability Criterion: Compare pl 
with M 



Value Obtained 


Explanation 


10 




3,000 




630,000 




63,000 


630,000/10 


1.054 




58,000 




1.76 


(63,000-58,000)1.054 


3,000 


3.92% 


See Table D-5 


3.63% 


See Table D-3 


3.92% > 3.63% 


See Para. D6.4 



The lot does not meet the acceptability criterion, since p L is greater than M. 

NOTE : If a_single upper specification limit U is given, then compute the quality index Qy = 
(U-X)v/a in line 7 and obtain the estimate of the percent defective p\j. Compare py 
with M; the lot meets the acceptability criterion if p^ is equal to or less than M. 
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Part II 
DOUBLE SPECIFICATION LIMIT 






D8. SAMPLING PLAN FOR DOUBLE 
, SPECIFICATION LIMIT 

This part of the Standard describes the 
procedures for use with plans for a double 
specification limit when variability of the 
lot with respect to the quality characteristic 
is known. 

D8.1 Use of Sampling Plans . To determine 
whether the lot meets the acceptability cri- 
terion with respect to a particular quality 
characteristic and AQL value(s), the appli- 
cable sampling plan shall be used in accord- 
ance with the provisions of Section A, Gen- 
eral Description of Sampling Plans, and 
those in this part of the Standard. 

D9. SELECTING THE SAMPLING PLAN 

A sampling plan for each AQL value 
shall be selected from Table D-3 or D-4 as 
follows: 

D9.1 Determination of Sample Size Code 
Letter . The sample size code letter shall 
be selected from Table A- 2 in accordance 
with paragraph A7.1. 

D9.2 Master Sampling Tables . The master 
sampling tables for plans based on variabil- 
ity known for a double specification limit are 
Tables D-3 and D-4. Table D-3 is used for 
normal and tightened inspection and Table 
D-4 for reduced inspection. 

D9.3 Obtaining Sampling Plan. A sampling 
plan consists of a sample size and an asso- 
ciated maximum allowable percent defec- 
tive^). The sampling plan to be applied in 
inspection shall be obtained from Master 
Table D-3 or D-4. 

D9.3.1 Sample Size . The sample size n is 
shown in the master tables corresponding to 
each sample size code letter and AQL. 

D9.3.2 Maximum Allowable Percent Defec- 
tive. The maximum allowable percent de- 
fective for sample estimates of percent 
defective for the lower, upper, or both spec- 
ification limits combined, corresponding to 
the sample size mentioned in paragraph 
D9.3.1, is shown in the column of the master 
table corresponding to the applicable AQL 
value(s). If different AQL' s are assigned to 
each specification limit, designate the max- 
imum allowable percent defective byM^for 



the lower limit, and by My for the upper 
limit. If one AQL is assigned to both limits 
combined, designate the maximum allowable 
percent defective by M. Table D-3 is entered 
from the top for normal inspection and from 
the bottom for tightened inspection. Sam- 
pling plans for reduced inspection are pro- 
vided in Table D-4. 



D10. DRAWING OF SAMPLES 

Samples shall be selected in accord- 
ance with paragraph A7.2. 

Dll. LOT-BY-LOT ACCEPTABILITY 
PROCEDURES 

Dll.l Acceptability Criterion. The degree 
of conformance of a quality characteristic 
with respect to a double specification limit 
shall be judged by the percent of noncon- 
forming product. The percentage of non- 
conforming product is estimated by entering 
Table D-5 with the quality index. 

Dll. 2- Computation of Quality Indices . The 
quality indices Qy = (U-X)v/<y and Ql = 
(X-L)v/a shall be computed, where 

U is the upper specification limit, 

L is the lower specification limit, 

v is a factor provided in Tables D- 3 and D-4, 

X is the sample mean, and 

a is the known variability. 

D11.3 Percent Defective in the Lot . The 
quality of a lot shall be expressed in terms 
of the lot percent defective.. Its estimate 
will be designated by pl,, Pu» or P* Tne 
estimate pu indicates conformance with 
respect to the upper specification limit, p^ 
with respect to the lower specification limit, 
and p for both specification limits com- 
bined. The estimates p^ and py shall be 
determined by entering Table D-b, respec- 
tively with Q L and Qy. The estimate p shall 
be determined by adding the corresponding 
estimated percent defectives pl and py found 
in the table. 

D12. ACCEPTABILITY CRITERION AND 
SUMMARY FOR OPERATION OF 
SAMPLING PLANS 

D12.1 One AQL value for both Upper and 
Lower Specification Limit Combined. 
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4 
D12.1.1 Acceptability Criterion . Compare 

the estimated lot percent defective p = py + 

PL, with the maximum allowable percent 

defective M. If p is equal to or less than M, 

the lot meets the acceptability criterion; if 

p is greater than M or if Qxj or Ql or both 

are negative, then the lot does not meet the 

acceptability criterion. 

D12.1.2 Summary of Operation of Sampling 
Plan . In cases where a single AQLvalue is 
established for the upper and lower specifi- 
cation limit combined for a single quality 
characteristic, the following steps summa- 
rize the procedures to be used: 

(1) Determine the sample size code 
letter from Table A-2 by using the lot size 
and the inspection level. 

(2) Select plan from Master Table 
D-3 or D-4. Obtain the sample size n, the 
factor v, and the maximum allowable per- 
cent defective M. 

(3) Select at random the sample of 
n units from the lot; inspect and record the 
measurement of the quality characteristic 
on each unit of the sample. 

(4) Compute the sample mean X. 

(5) Compute the quality indices Q^ 
= (U-X)v/* and Q L = (X-L)v/a. 

(6) Determine the estimated lot 
percent defective p = p^j + p^ from v Table 
D-5. 

(7) If the estimated lot percent de- 
fective p is equal to or less than the maxi- 
mum allowable percent defective M, the lot 
meets the acceptability criterion; if p is 
greater than M or if Q^j or Q L or both are 
negative, then the lot does not meet the 
acceptability criterion. 

D12.2 Different AQL Values for Upper and 
Lower Specification Limit . 

5 
D 12. 2.1 Acceptability Criteria . Compare 

the estimated lot percent defectives pl and 
pjjwith the corresponding maximum allow- 
able percent defectives Ml and My; also 
compare p = pt + py with the larger of Ml 
and My. If PL 18 equal to or less thanML* PU 
is equal to or less than My» and p is equal 
to or less than the larger of Ml and My, 
the lot meets the acceptability criteria; 



otherwise, the lot does not meet the accept- 
ability criteria. If either Ql or Qy or both 
are negative, then the lot does not meet the 
acceptability criteria. 

D12.2.2 Summary of Operation of Sampling 
Plan . In cases where a different AQL value 
is established for the upper and lower spec- 
ification limit for a single quality character- 
istic, the following steps summarize the 
procedures to be used: 

(1) Determine the sample size code 
letter from Table A-2 by using the lot size 
and inspection level. 

(2) Select the sampling plan from 
Master Table D-3 or D-4. Obtain the sam- 
ple size n and the factor v, corresponding 
to the larger of the two AQL values, and also 
the maximum allowable percent defectives 
My and Mi, corresponding to the AQL 
values for the upper and lower specification 
limits, respectively. 

(3) Select at random the sample of 
n units from the lot; inspect and record the 
measurement of the quality characteristic 
on each unit in the sample. 

(4) Compute the sample mean X. 

(5) Compute the quality indices Qy 
= (U-X)v/<7 and Q L = (X-L)v/<,. 

(6) Determine the estimated Jot 
percent defectives py and pl» correspond- 
ing to the percent defectives above the upper 
and below the lower specification limits. 
Also determine the combined percent defec- 
tive p = Pu + PL- 



ditions : 



(7) If all three of the following con- 
fa) Pu is equal to or less than 
(b) Pl is equal to or less than 



(c) p is equal to or less than the 
larger of Ml and My, 

are satisfied, the lot meets the acceptability 
criteria; otherwise, the lot does not meet the 
acceptability criteria. If either Qt or Qy 
or both are negative, then the lot does not 
meet the acceptability criteria. 



See Example D-3 for a complete example of this procedure. 
*See Example D-4 for a complete example of this procedure. 
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EXAMPLE D-3 

Example of Calculations 

Double Specification Limit 

Variability Known 

One AQL Value for Both Upper and Lower Specification Limit Combined 

Example The specified maximum and minimum yield points for certain steel castings are 
67,000 psi and 58,000 psi, respectively. A lot of 500 items is submitted for inspec- 
tion. Inspection Level IV, normal inspection, with AQL = 1.5% is to be used. The 
variability a is known to be 3,000 psi. From Tables A-2 and D-3 it is seen that a 
sample of size 10 is required. Suppose the yield points of the sample specimens 
are: 

62,500; 60,500; 68,000; 59,000; 65,500; 
62,000; 61,000; 69,000; 58,000; 64,500; 

and compliance with the acceptability criterion is to be determined. 



Line Information Needed 

1 Sample Size: n 

2 Known Variability: a 

3 Sum of Measurements: 2X 

4 Sample Mean X: 2X/n 

5 Factor: v 

6 Upper Specification Limit: U 

7 Lower Specification Limit: L 

8 Quality Index: Qjj = (U-X)v/cr 

9 Quality Index: Q L = (X-L)v/a 

10 Est. of Lot Percent Def. Above U: p„ 

11 Est. of Lot Percent Def. Below L: p L 

12 Total Est. Percent Def. in Lot: p = 
PU + PL 

13 Max. Allowable Percent Def.: M 

14 Acceptability Criterion: Compare p = 
I>U + Pt w ith M 



Value Obtained 



10 


3,000 


630,000 


63,000 


1.054 


67,000 


58,000 


1.41 


1.76 


7.93% 


3.92% 


11.85% 


3.63% 



Explanation 



630,000/10 
See Table D-3 



(67,000-63,000)1.054/3,000 

(63,000-58,000)1.054/3,000 

See Table D-5 

See Table D-5 

7.93% +3.92% 
See Table D-3 

See Para. D11.4 



11.85% >3.63% 
The lot does not meet the acceptability criterion, since p = pjj + px is greater than M. 
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EXAMPLE D-4 

Example of Calculations 

Double Specification Limit 

Variability Known 

Different AQL Values for Upper and Lower Specification Limits 

Example The specified maximum and minimum yield points for certain steel castings are 
67,000 psi and 58,000 psi, respectively. A lot of 500 items is submitted for inspec- 
tion. Inspection Level IV, normal inspection with AQL = 1% for the upper and 
AQL = 2.5% for the lower specification limit is to be used. The variability o is 
known to be 3,000 psi. From Tables A-2 and D-3 it is seen that a sample of size 
11 corresponding to the sample size code letter, I, and the AQL value of 2.5% is 
required. Suppose the yield points of the sample specimens are: 

62,500; 60,500; 64,000; 59,000; 65,500; 
62,000; 61,000; 60,631; 68,000; 62,000; 63,000 

and compliance with the acceptability criteria is to be determined. 



Line 



Information Needed 



1 Sample Size: n 

2 Known Variability: o 

3 Sum of Measurements: 2X 

4 Sample Mean X: 2X/n 

5 Factor: v 

6 Upper Specification Limit: U 

7 Lower Specification Limit: L 

8 Quality Index: Q y = (U-X)v/<r 

9 Quality Index: Q L = (X-L)v/* 

10 Est. of Lot Percent Def. Above U: 

11 Est. of Lot Percent Def. Below L: 

12 Total Est. Percent Def. in Lot: p 
PL 



PU 
PL 

= PU + 



13 Max. Allowable Percent Def. Above U: My 

14 Max. Allowable Percent Def. Below L: M^ 



Value Obtained 

11 

3,000 

678,131 

61,648 

1.049 
67,000 
58,000 

1.87 
1.28 
3.07% 
10.03% 

13.10% 
2.59% 
5.60% 
3.07% > 2.59% 



Explanation 



678,131/11 
See Table D-3 



15 Acceptability Criteria: (a) Compare p^ 

with My 
(b) Compare p L 10.03% > 5.60% 



with Mj^ 

(c) Compare p 

with Ml 



13.10% > 5.60% 



(67,000-61,648)1.049/3,000 

(61,648-58,000)1.049/3,000 

See Table D-5 

See Table D-5 

3.07% + 10.03% 

See Table D-3 

See Table D-3 

See Para. 
D12.2.2(7)(a) 
See Para. 
D12.2.2(7)(b) 
See Para. 
D12.2.2(7)(c) 



The lot does not meet the acceptability criteria, since 15(a), (b) and (c) are not satis- 
fied; i.e., pu >My, pl > Mj_,, and p >Ml- 
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Part III 

ESTIMATION OF PROCESS AVERAGE AND CRITERIA 
REDUCED AND TIGHTENED INSPECTION 



FOR 



• 



D13. ESTIMATION OF PROCESS AVER- 
AGE 

The average percent defective, based 
upon a group of lots submitted for original 
inspection, is called the process average. 
Original inspection is the first inspection of 
a particular quantity of product submitted 
for acceptability as distinguished from the 
inspection of product which has been resub- 
mitted after prior rejection. The process 
average shall be estimated from the results 
of inspection of samples drawn from a spec- 
ified number of preceding lots for the pur- 
pose of determining severity of inspection 
during the course of a contract in accordance 
with paragraph D14.3. Any lot shall be in- 
cluded only once in estimating the process 
average. The estimate of the process aver- 
age is designated by pjj when computed with 
respect to an upper specification limit, by 
PL wnen computed with respect to a lower 
specification limit, and by p when computed 
with respect to a double specification limit. 

D13.1 Abnormal Results . The results of 
inspection of product manufactured under 
conditions not typical of usual production 
shall be excluded from the estimated pro- 
cess average. 

D13.2 Computation of the Estimated Pro- 
cess Average. The estimated process aver- 
age is the arithmetic mean of the estimated 
lot percent defective computed from the 
sampling inspection results of the preceding 
ten (10) lots or as may be otherwise desig- 
nated. In order to estimate the lot percent 
defective, the quality indices Qtj and/ or Q^ 
shall be computed for each lot. These are: 
QU = (U-X)v/* and Q l = (X-L)v/<r. (See 
paragraph D11.2.) 

Dl 3.2.1 Single Specification Limit. The 
estimated lot percent defective shall be de- 
termined from Table D- 5 for the plans based 
on known variability. The quality index Qtj 
shall be used for the case of an upper spec- 
ification limit orQLfor the case of a lower 
specification limit. Table D-5 is entered 



with Qtj or 0^ and the corresponding esti- 
mated lot percent defective Ptj or Pj» re ~ 
spectively, is read from the table. The 
estimated process average pjj is the arith- 
metic mean of the individual estimated lot 
percent defectives p^j's. Similarly, the esti- 
mated process average PLis the arithmetic 
mean of the individual estimated lot percent 
defectives Pt 's. 

D13.2.2 Double Specification Limit . The 
estimated lot percent defective shall be de- 
termined from Table D-5 for the plans based 
on variability known. The quality indices 
Qtj and Q L shall be computed. Table D-5 is 
entered separately with Qtj and Qj^ and the 
corresponding py an^d pj^are read from the 
table. The estimated lot percent defective 
is p = pjj + PL* The estimated process aver- 
age p is the arithmetic mean of the individual 
estimated lot percent defectives p f s. 

D 13.2.3 Special Case . If the quality index 
Qtj or Ql is a negative number, then Table 
D-5 is entered by disregarding the negative 
sign. However, in this case the estimated lot 
percent defective above the upper limit or 
below the lower limit is obtained by subtract- 
ing tl\e percentage found in the table from 



D14. NORMAL, TIGHTENED, AND RE- 
DUCED INSPECTION 

This Standard establishes sampling 
plans for normal, tightened, and reduced 
inspection. 

D14. 1 At Start of Inspection . Normal in- 
spection shall be used at the start of inspec- 
tion unless otherwise designated. 

D14.2 During Inspection . During the course 
of inspection7 normal inspection shall be 
used when inspection conditions are such 
that tightened or reduced inspection is not 
required in accordance with paragraphs 
D14.3 and D14.4. 

D14.3 Tightened Inspection. Tightened in- 
spection shall be instituted when the esti- 
mated process average computed from the 



When Form 1— Single Specification Limit is used for the acceptability criterion, the esti- 
mate of lot percent defective prj or pj^ is not obtained; in order to estimate the process 
average, it is necessary to complete paragraphs D6u2 and D6.3 of Form 2. 
'For example, if Qtj = -.50 and Q L = 1.60, then py = 100% - 30.854% = 69.146%, p L = 5.48% 
and p = 69.146% + 5.48% = 74.626%. 
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preceding ten (10) lots (or such other num- 
ber of lots designated) in accordance with 
paragraph D13.2 is greater than the AQL, 
and when more than a certain number T of 
these lots have estimates of the percent 
defective exceeding the AQL. The T-values 
are given in Table D-6 when the process 
average is computed from 5, 10, or 15 lots.** 
Normal inspection shall be reinstated if the 
estimated process average of lots under 
tightened inspection is equal to or less than 
the AQL. 

D14.4 Reduced Inspection. Reduced in- 
spection may be instituted provided that all 
of the following conditions are satisfied: 

Condition A. The preceding ten (10) 
lots (or such other number of lots designated) 
have been under normal inspection and none 
has been rejected. 

Condition B. The estimated percent 
defective for each of these preceding lots is 
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less than the applicable lower limit shown 
in Table D-7. 

Condition C. Production is at a 
steady rate. 

Normal inspection shall be reinstated if any 
one of the following conditions occurs under 
reduced inspection: 

Condition D. A lot is rejected. 

Condition E. The estimated process 
average is greater than the AQL. 

Condition F. Production becomes 
irregular or delayed. 

Condition G. Other conditions as 
may warrant that normal inspection should 
be reinstated. 

D14.5 Sampling Plans for Tightened or Re- 
duced Inspection. Sampling plans for tight- 
ened and reduced inspection are provided in 
Section D, Parts I and II. 



• 



°If the sample size code letter is not the same for all samples used, the entry in Table D-6 
is determined by the sample size code letter corresponding to the smallest sample size 
used in any of the lots included in the estimation of the process average. 
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TABLE D-6 

Values of T for Tightened Inspection 



Variability Known 



Sample size 


Acceptable Quality Levels (in percent defective) 


Numbe r 


code letter 


.04 


.065 


.10 


.15 


.25 


.40 


.65 


1.0 


1.5 


2.5 


4.0 


6.5 


10. 


15.0 


of Lots 


B 


* 


# 


* 


* 


* 


* 


# 


* 


# 


* 


* 


* 


* 


* 




C 


# 


* 


* 


* 


* 


* 


* 


3 
5 
6 


3 

5 
6 


3 
5 
7 


3 
6 
7 


4 
7 
9 


4 
7 
9 


4 

7 

10 


5 
10 
15 


D 


* 


* 


* 


* 


* 


* 


3 
4 
6 


3 
5 
6 


3 
5 
6 


4 
6 
8 


4 
6 
9 


4 
7 
9 


4 

7 

10 


4 

7 

10 


5 
10 
15 


E 


* 


* 


* 


* 


2 

4 
5 


3 

4 
6 


3 

5 
7 


3 
6 
7 


3 
6 
8 


4 
6 
9 


4 
7 
9 


4 

7 

10 


4 

7 

10 


4 

8 

11 


5 
10 
15 


F 


* 


* 


* 


3 
5 
6 


3 
5 
7 


3 

5 
7 


4 
6 
8 


4 
6 
8 


4 
6 
8 


4 
7 
9 


4 
7 
9 


4 

7 

10 


4 

7 

10 


4 

8 

11 


5 
10 
15 


G 


3 

4 
6 


3 
4 
6 


3 

5 
7 


3 
5 
7 


3 
6 
7 


4 
6 
8 


4 
6 
8 


4 
7 
9 


4 
7 
9 


4 

7 

10 


4 

7 

10 


4 

7 

10 


4 

8 

11 


4 

8 

11 


5 
10 
15 


H 


3 
5 
6 


3 
5 
7 


3 
6 
7 


3 
6 
8 


4 
6 
8 


4 
6 
9 


4 
7 
9 


4 
7 
9 


4 

7 

10 


4 

7 

10 


4 

7 

10 


4 

8 

11 


4 

8 

11 


4 

8 

11 


5 
10 
15 


I 


3 
5 
7 


4 
6 
8 


4 
6 
8 


4 
6 
8 


4 
6 
9 


4 
7 
9 


4 
7 
9 


4 
7 
9 


4 

7 

10 


4 

7 

10 


4 

7 

10 


4 

8 

11 


4 

8 

11 


4 

8 

11 


5 
10 
15 


J 


3 
6 
8 


4 
6 
8 


4 
6 
8 


4 
6 
8 


4 
6 
9 


4 
7 
9 


4 
7 
9 


4 

7 

10 


4 

7 

10 


4 

7 

10 


4 

8 

11 


4 

8 

11 


4 

8 

11 


4 

8 

11 


5 
10 
15 


K 


4 
6 
8 


4 
6 
8 


4 
6 
9 


4 
6 
9 


4 
7 
9 


4 
7 
9 


4 

7 

10 


4 

7 

10 


4 

7 

10 


4 

7 

10 


4 

8 

11 


4 

8 

11 


4 

8 

11 


4 

8 

11 


5 
10 
15 


L 


4 
6 
8 


4 ,r 

6 
9 


4 
6 
9 


4 
7 
9 


4 
7 
9 


4 

7 

10 


4 

7 

10 


4 

7 

10 


4 

7 

10 


4 

8 

11 


4 

8 

11 


4 

8 

11 


4 

8 

11 


4 

8 

11 


5 
10 
15 


M 


4 
6 
9 


4 
7 
9 


4 
7 
9 


4 
7 
9 


4 

7 

10 


4 

7 

10 


4 

7 

10 


4 

7 

10 


4 

7 

10 


4 

8 

11 


4 

8 

li 


4 

8 

11 


4 

8 

11 


4 
8. 
11 


5 
10 
15 


N 


4 
7 
9 


4 
7 
9 


4 

7 

10 


4 

7 

10 


4 

7 

10 


4 

7 

10 


4 

7 

10 


4 

8 

11 


4 

8 

11 


4 

8 

11 


4 

8 

11 


4 

8 

11 


4 

8 

11 


4 

8 

11 


5 
10 
15 


O 


4 

7 

10 


4 

7 

10 


4 

7 

10 


4 

7 

10 


4 

7 

10 


4 

7 

10 


4 

8 

11 


4 

8 

11 


4 

8 

11 


4 

8 

11 


4 

8 

11 


4 
8 
11 


4 

8 

11 


4 

8 

11 


5 
10 
15 



♦There are no sampling plans provided in this Standard for these code letters and AQLvalues. 
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TABLE D-6— Continued 

Values of T for Tightened Inspection 
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11 June 1957 

Variability Known 



Sample size 


Acceptable Quality Levels (in percent defective) 


Number 


code letter 


.04 


.065 


.10 


.15 


.25 


.40 


.65 


1.0 


1.5 


2.5 


4.0 


6.5 


10.0 


15.0 


of Lots 




4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


5 


P 


7 


7 


7 


7 


8 


8 


8 


8 


8 


8 


8 


8 


8 


8 


10 




10 


10 


10 


10 


11 


11 


11 


11 


11 


11 


11 


11 


11 


11 


15 




4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


5 


Q 


7 


7 


8 


8 


8 


8 


8 


8 


8 


8 


8 


8 


8 


8 


10 




10 


10 


11 


11 


11 


11 


11 


11 


11 


11 


11 


11 


11 


11 


15 



The top figure in each block refers to the preceding 5 lots, the middle figure to the 
preceding 10 lots and the bottom figure to the preceding 15 lots. 

Tightened inspection is required when the number of lots with estimates of percent 
defective above the AQL from the preceding 5, 10, or 15 lots is greater than the given value 
of T in the table, and the process average from these lots exceeds the AQL. 

All estimates of the lot percent defective are obtained from Table D-5. 
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Symbol 
n 
X 



M T 



J U 



Read 



X bar 



Sigma 



u 




L 




k 




V 




Qu 


Q sub U 


Ql 


Q sub L 


pu 


p subU 



p L p sub L 

P 
M 



My M sub U 



M sub L 



p bar 



p bar sub U 
p bar sub L 



< Less than 

> Greater than 

2 Sum of 



APPENDIX D 

Definitions 



Definitions 



Sample size for a single lot. 

Sample mean. Arithmetic mean of sample measurements from 
a single lot. 

Known variability. The predetermined variability of the qual- 
ity characteristic which will be used with the variability known 
acceptability plans. 

Upper specification limit. 

Lower specification limit. 

The acceptability constant given in Tables D-l and D-2. 

A factor used in determining the quality indices when using 
the known variability acceptability plan. The v values are 
given in Tables D-3 and D-4. 

Quality Index for use with Table D-5. 

Quality Index for use with Table D-5. 

Sample estimate of the lot percent defective above U from 
Table D-5. 

Sample estimate of the lot percent defective below L from 
Table D-5. 

Total sample estimate of the lot percent defective p = p^ + pl« 

Maximum allowable percent defective for sample estimates 
given in Tables D-3 and D-4. 

Maximum allowable percent defective above U given in Tables 
D-3 and D-4. (For use when different AQL values for U and 
L are specified.) 

Maximum allowable percent defective below L given in Tables 
D-3 and D-4. (For use when different AQL values for U and 
L are specified.) 

Sample estimate of the process percent defective, i.e., the 
estimated process average. 

The estimated process average for an upper specification limit. 

The estimated process average for a lower specification limit. 

The maximum number of estimated process averages which 
may exceed the AQL given in Table D-6. (For use in deter- 
mining application of tightened inspection.) 

Less than. 

Greater than. 

Sum of. 



• 



no 



